Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



EcL^ J li'e.&7.<24S 



HARVARD COLLEGE 
LIBRARY 




GIFT OF THE 

GRADUATE SCHOOL 

OF EDUCATION 



/^^Hi^^^P^j 



I 




3 2044 097 000 913 



^j.-c^T U V.*5-\. '^-H-iT 



ELEMENTS 



OF 



ARITHMETIC 



MENTAL AND WRITTEN 



NEW SERIES 



• ... « 



BY THE 

BROTHERS OF THE CHRISTIAN SCHOOLS 



NEW YORK AND CHICAGO 
WILLIAM H. SADLIER 



.^.T uv, ^n- '^'^' 



|1An«'AHn COLLFGE LIW^«V 

GIFT OF THE 

ttRADUATE Sl-HOOL OF FDUCATION 



-2-\ Tr -^-^ 



Co^vrtgKt. i887» 

By JOHN P. MURPHY. 



PREFACE. 

THE leading propositions in the science of Arith- 
metic ai-e here presented in accordance with the 
methods in use in the classes of the Brothers of the 
Christian Schools. Those methods are the result of 
the united experience flowing from two centuries ol 
teaching. Their chief merit is this : that they dis- 
pense with the old way of simply getting the rules 
by rote and then applying them ; in the stead, they 
speak to the child's intelligence, and lead him up 
gradually to the understanding of the principles upon 
which the rules are based. Knowing both the rule 
and the reason for it, the child no longer labors in 
the dark, and the teaching of Arithmetic ceases to be 
mere machine-work. He may afterwards forget the 
rule ; but having learned to reason the problem out 
independently of a set form of words, he finds no dif- 
ficulty in reaching the solution of any ordinary cade 
to which he may apply himself. 

Indeed, there is no other efficient method of teach- 
ing Arithmetic than this of appealing to the child^s 
intelligence. The correct solution of every problem is 
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an exercise of judgment. It is therefore a good means 
of mental discipline. Mere memory-work will not pro- 
duce the same result ; it will rather cramp and impede 
the other faculties. It is not the method of nature. 
From ihe moment the child has learned to speak he 
seeks to know the why and wherefore of things, and 
ceases to ask questions only when he becomes discour- 
aged by the unsatisfactory answers of inconsiderate 
parents or incompetent teachers. 

All practical life is rooted in number and calcula- 
tion. Business is transacted upon a basis of counting. 
Hence the importance of teaching this subject accord- 
ing to approved and practical methods. For this rea- 
son, our ScHOOL^s Government lays special stress 
upon accurate rather than rapid calculation. It says : 
^^ In teaching Arithmetic it is of less importance to 
teach the pupil to calculate rapidly than to do so accu- 
rately" It furthermore insists, as a means of acquir- 
ing habits of accurate thinking, that precise language 
be used in all explanations and calculations : ^' The 
pupils should be taught to make use of the correct 
terms, and never in their work to employ a useless 
expression." And again it says: ^^We should insist on 
the pupils being very exact in the recitation of defini- 
tions and principles" Finally, it counsels the exercise 
of the pupiFs judgment in words to which nothing 
can be added: ^^ After having read, the problem to be 
solved^ and written on the blackboard the conditions 
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it contains^ the pupils should be required to give an 
account y first, of what is asked of them, or what they 
have to find out; second, of what they know in refer- 
ence to it; third, of the operations required by the 
nature of the problem/* 

The following pages will be found to embrace these 
principles in every respect. The language is adapted 
to the young minds for which it is intended. The 
explanations aim at being simple. The solutions given 
are' strictly in accordance with the definitions and prin- 
ciples laid down. But the teacher need not confine 
himself to the forms here given. After the pupil 
understands these^ he may be shown other methods 
with profit. 



• •• 

nu 



0OKTE17TS. 



DECIMAL FRACTIONS. 





PASS 




PACIS 


Notation • 


. . 101 


Multiplication • 


. 108 


Numeration 


. . 103 


Division • • • 


. 109 


Reduction • 


. . 104 


Written Review • 


. 110 


Addition • 


. . 106 


Business Operations . 


. Ill 


Subtraction • • 


. . 107 


Bills • • . • 


. 114 



DENOMINA^TE NUMBERS. 



Measures of Value . 

Measures of Weight . 

Measures of Length 
, Measures of Surfaoe • 

Measures of Volume 
, Measures of Capacity 

Measures of Time . 

Circular Measure • 

Mental Review • 
, Written Review 



• 192 


Denominate Fractions . 


. 154 


126 


Addition • . • . 


157 


• ^23 


Subtraction • 


. 160 


i«6 


Longitude and Latitude . 


161 


. 138 


Multiplication 


. 163 


T'^ 


Diviisicn . • • • 


165 


. t43 


Longitude and Time • 


. 167 


1^7 


Temperature . 


170 


. 149 


Practical Measurements 


. 173 


I 


Metric System • , • 


186 



ELEMENTS OF ARITHMETIC. 



INTRODUCTORY DEFINITIONS. 

1. Arithmetic is the science of numbers, and also 
the art of computation. 

3. JVumher is the result of the comparison of a 
quantity with unity. 

3. Quantity is anything that can be increased, 
diminished, or measured ; as, the length of a road, the 
surface of a body, the weight of an article. 

4. A Unit is a quantity with which we compare 
others of the same kind. 

5. The comparison of quantity with unity produces 
three kinds of numbers : Integers, Fractions, and Mixed 
Numbers. 

6. An Integer is a number which contains its unit 
an exact number of times : as 13, 15 ; 6 boys, 4 apples. 

7. A Fraction is a number which is less than a 
unit ; as, |, |, -J. 

8. A Mixed Number consists of an integer and a 
fraction. Thus, 1\, 2|, 4J. 



i DBFIKITIOKS. 

9. According to the nature of their unit, numbers are 
divided into two classes ; viz.. Abstract and Concrete. 

10. An Abstract Number is a number the nature 
of whose unit is not determined ; as, 16, 425, 7840. 

11. A Concrete Number is a number the nature 
)f whose unit is determined ; as, 16 men, 425 days, 7840 
ioUars. 

TEEMS EMPLOYED. 

1. Arithtnetical Operatio^ns are the divers changes to 
^hich numbers are subject. 

There are four fundamental operations : Addition, Subtraction^ 
Multiplication, and Divisiofh. 

2» The Proof of an operation is a second operation made in 
ijrder to verify the correctness of the first. The proof does not give 
an absolute certainty, but only a great probability, that the opera-: 
tion has been correctly performed. 

3% A Problem is a question to be solved. 

ik. The Resolution of a problem consists in finding the un- 
known quantities by means of the known. • 

The resolution of a problem comprises both the solution and the 
calculation, or operation. 

5» The Solution is the series of operations necessary to arrive 
%t the required result. 

6. The Calculation is the performance of the operations indi- 
cated by the solution. 

Note. — The calculation refers exclusively to abstract numbers or 
Chose considered as such. 

7. A Principle \& a fundamental truth from which others 
are derived. 

8. A Mule is a statement of the method of obtaining a desired 
reralt 



NUMERATION AND NOTATION. 

12. Numeration is the method of reading numberifc 
expressed by characters. 

13. Notation is the method of writing numbers. 

14. Numbers may be represented as follows : 

I. By words ; as, one, two, three. 
II, ^j figures y called the Arabic Method ; as, 1, 2, &. 
III. By letters, called the Roman Method; as, I, V, 
X, C. 

15. In the Arabic Method, numbers are expressed 
by the following ten 

Mgures: 1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

JVatneS • one, two, Three, Four, Fire, Six, ScTen, Bight, Nine, Naught. 

16. The first nine figures are called significant be- 
cause they represent a value. But the tenth, by itself, 
represents nothing. It is only an auxiliary figure ; its 
office being to hold the place of any order whatever, 
when there are no units of that order in the number. 

17. Each of the first nine numbers expresses simple 
units, or units of the first order. 

18. The number which follows the ninth is called ten. 
It is represented by writing the figure 1 with a naught 
after it ; thus, 10. 

19. Ten is the unit of the second order, and is equal 
to ten units of the first order. 

SO. We count by tens as we count by simple uniti. 
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saying : one ten, two tens, three tens, nine tens. But 
custom has replaced these words by the following : 



Twenty, 


20. 


Sixty, 


60. 


Thirty, 


30. 


Seventy, 


70. 


Forty, 


40. 


Eighty, 


80. 


Fifty, 


50. 


Ninety, 


90. 



Note. — The " ty " in these words signifies ten. 

31. The names of the numbers included between two 
consecutive tens, are formed by joining to the name of 
the first of these tens, the name of each of the first nine 
numbers, saying : 



Twenty-one, ' 


21. 


Thirty-one, etc. 


31, etc. 


Twenty-two, 


22. 


Forty-one, etc. 


41, etc. 


Twenty-three, 


23. 


Fifty-one, etc. 


51, etc. 


Twenty-four, 


24. 


Sixty-one, etc. 


61, etc. 


Twenty-five, 


25. 


Seventy-one, etc. 


71, etc. 


Twenty-six, 


26. 


Eighty-one, etc. 


81, etc. 


Etc. 


Etc. 


Ninety-one, etc. 


91, etc. 



The highest number expressed by two figures, being 
ninety-nine, 99. 

33 • But instead of saying ten and one, ten and two, 

ten and three, ten and nine, custom has adopted the 

expressions : 



Eleven, 




11. 


Fifteen, 15. 


Twelve, 




12. 


Sixteen, 16. 


Thirteen, 




13. 


Seventeen, 17. 


Fourteen, 




14. 


Eighteen, 18. 






Nineteen, 19. 


Note.— The 


"teen" in the words thirteen, etc., to nineteen. 


means ten. So that, 


strictly speaking, thirteen means three ana 


km; fourteen, 


four and ten, etc. 
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!83, The number which follows ninety-nine (99) is 
called hundred. It is represented by writing 1 with two 
naughts after it ; thus, 100. 

34. One hundred is the unit of the third order , and 
is equal to ten units of the second order. 

35. We count by hundreds as we count by units, 
saying : 



One hundred. 


100. 


Five hundred. 


500. 


Two hundred. 


200. 


Six hundred. 


600. 


Three hundred. 


300. 


Seven hundred. 


700. 


Four hundred. 


400. 


Eight hundred. 


800. 




Nine hundr 


ed, 900. 





36. The names of the numbers included between two 
consecutive hundreds, are formed by joining, succes- 
sively, to the name of the first of these hundreds, the 
uames of all the numbers less than one hundred, thus : 

One hundred one, 101. 

One hundred two, 102. 

One hundred three, 103. 

Eight hundred eighty-six, 886. 

Nine hundred ninety-eight, 998. 

Nine hundred ninety-nine (999) is the highest number 
that can be expressed by three figures. 

37. The group comprising the first three orders of 
units, viz., units, tens, and hundreds, constitutes the 
first period, that of simple units. 

38. The number which follows 999 is called thousand, 
and is represented by writing the figure 1 with three 
naughts i^r it ; thus, 1000. 
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39. Tfiousand is the unit of the second period. The 
period of thousands, like that of simple units, comprises 
units, tens, and hundreds. The units of thousands^ tens 
of thousands, and hundreds of thousands, constitute the 
fourth, fifth, and sixth orders of units. 

The units of thousands are : 

One thousand, two thousand, nine thousand. 

1000, 2000, 9000. 

The tens of thousands are : 
Ten thousand, twenty thousand, . . . ninety thousand. 
10000, 20000, 90000. 

The hundreds of thousands are : 
One hundred thousand. Two hundred thousand, 

100000, 200000, 

nine hundred thousand. 

900000. 

30. The names of the numbers between two con- 
secutive orders of thousands, are formed by joining, suc- 
cessively, to the name of the first of these orders, the 
names of all the numbers less than this order. In this 
manner we reach the number 999999. 

31. Continuing in the same manner, we form the next 
higher periods, Millions, Billions, Trillions, etc. 

Million is the unit of the third period ; billion, the 
unit of the fourth period ; and trillion, the unit of the 
fifth period. 

These three periods, like units and thousands, com- 
prise, each, three orders ; viz., the order of units, that of 
tens, and that of hundreds. 

32. The names of the various numbers included be- 
tween their several orders are formed in the same way as 
those included between the several orders of thousands. 



33. Every significant figure has two values. One is 
called its simple, or absolute value; and the other, its 
local, or relative value. 

The Simple Value of a figure is that given to it hy its 
form. 

The Local Value is that which it receives from the 
place that it occupies in the number. 

Thus in the number 4306, the simple value of the first 
figure to the left is 4 ; and its local value is 4 units of 
thousands. 

34. For convenience in reading and writing numbers, 
the figures are divided into periods, each of which com- 
prises three places. The first three places constitute the 
first, or units period ; the second three places constitute 
the second, or thousands period ; etc. 

35. This division of the periods will be easily under- 
stood by a careful examination of the following 

NUMERATION TABLE. 

•H •H SH SH •H 

O O O O O 

tt | C O cQ m CO 

g'tt'S S'y'o soph's cu.h'o s^w^ 

% m% '§2" 'goo^ 'gwiS d2-2 

W H t> W Eh h3 W Eh t> W Eh 1:3 W Eh P 

Trillions, Billions, Millions, Thousands, Units. 

840 625 074 503 040 

89 031 209 654 061 

30 005 800 237 500 

203 892 604 083 275 

2 000 596 000 082 

987 015 003 106 000 

400 000 000 500 005 



8 



KtJMfiKATIOK AKP XOTATIOK. 



36. If it be required to read or write numbers aboA e 
trillions, the following is the order of some of thv> nox/ 
higher periods : Quadrillions, Quintillions, Sextillions. 
SeptillionSy Octillions, etc, 

BXEBCiaJES IJi irUMJBBATIOJr. 

1, What number is expressed by 75346821 ? 

Solution. — Separating these figures into periods, we have 76, 
846, 821. The third period is 75 millions ; the second is 346 ihnyji^ 
sands; and the first is 821 units; hence, the number is 75 milliom^ 
346 thousands, 821. 

Note. — If an order, or even an entire period, be wanting, we do 
not mention it. We also omit to name the last or units period, be* 
cause it is understood. 



Read 


the following 


numbers : 






1. 


^. 


3. 


^. 


5. 


75 


972 


1008 


60001 


704825 


63 


840 


5000 


73182 


659037 


37 


569 


6300 


39502 


954308 


25 


' 708 


2501 


18007 


100716 


12 


411 


15784 


40905 


636900 


50 


4934 


29092 


66000 


213472 


225 


6527 


56311 


171360 


360005 


121 


4025 


12102 


562984 


800001 


309 


7690 


20976 


630192 


780602 


406 


2416 


10083 


935871 


170112 


721 


3083 


84960 


214650 


756640 


582 


6135 


37251 


836422 


151312 


391 


1237 


45162 


178245 


702514 


420 


6030 


24310 


790031 


953716 


569 


1191 


37521 


110725 


803556 


230 


1688 


89111 


333470 


678620 
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6. 

5006351 

14500021 

7040306 

907001 

8200000 

60500005 

9008600 

20036409 

460072908 

111000111 

305009705 

99092666 

200067425 

180990040 



7. 

4072634 

82791640 

7006 

984270 

400200 

1807 

62876000 

900040 

900000800 

3742680002 

8632073009 

862794846704 

2872819642 

3400641111 



8. 

3563400024 

7462007302 

82367400210 

53024046070 

86920000030 

17629080406 

294635112211 

909009008007 

842780062004 

1303000170410 

3278642197416 

14000075001004 

167008634216786 

3462184390075819 



EXERCISES IN NOTATION, 

1, Express in figures the number two thousand four 
hundred three. 

Solution. — This number consists of two periods, thousands and 
units. In the thousands period there is but one order, which is 2 
units of thousands. We, therefore, write 2 thousands in the fourth 
place, 4 hundreds in the third place, a naught (0) in the second place, 
there being no tens, and 3 units in the first place. Hence, theso 
figures, 2403, are the proper expression for the given number. 

Express the following numbers in figures : 

2, Thirteen. Eleven. Seventeen. 

3, Nineteen. Thirty-four. Eighty-two. 
4- Fifty-five. Ninety-four. Forty-three. 

5. Three hundred sixty. Five hundred eighty-two. 

6. Nine hundred twelve. Three hundred fourteen. 

7. JSeven hundred nineteen. Nine hundred three. 



\ 
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8. Nine thousand, seven hundred eight. 

9. Eighteen thousand, seven hundred. 

10. Fifty thousand, nine hundred one. 

11. Seventy thousand ten. 

12. Two hundred ninety-one thousand, seven hundred 
fifty-three. 

13. Six hundred seventy-three thousand, twenty-four, 
i^. One million, four hundred thirty-two thousand, 

three hundred sixteen. 

15. Fourteen million, thirty-five thousand, one hun- 
dred ninety-four. 

16. One million, three. 

17. Seven million, three hundred thousand, ninety- 
four. 

18. Forty million, four thousand, seven hundred. 

19. Six hundred three million, fifteen thousand, sixty 
one. 

20. Fifteen billion, seventy-one million, six thousand, 
four hundred. 

21. Three hundred thousand, five hundred eighty- 
two. 

22. Two hundred million, fourteen thousand, one 
hundred. 

23. Eight hundred thirty billion, twenty thousand, 
fcweilty-two. 

24' Five million, two hundred six thousand, nine- 
teen. 

25. Nine hundred billion, sixteen million, eight thou- 
sand. 

26. One hundred nine million, four hundred twenty 
thousand. 

27. Five hundred twenty-one million, three thousands, 
ten. 
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28. One hundred two billion, two hundred seventy 
thousand, ten. 

29. Twenty-seven billion, fifty million, five hundred 
ninety-one. 

30. Three hundred million, seventy, thousand, nine 
hundred. 

31. Three trillion, one hundred twenty billion, two 
million, five thousand, one. 

EOMAN NOTATION. 

37. In the Roman Metliod of Notation, numbers are 
expressed by the following seven letters of the Eoman 
Alphabet : 

Letters. I, V, X, L, C, D, M. 
Values. 1, 5, 10, 50, 100, 500, 1000. 

Principles. — I. The value of the letter is repeated 
xs often as the letter itself is repeated ; as, III ejo- 
presses the nurriber three ; XX, expresses twenty. 

II. A letter placed to the right of one of greater 
value, adds its own to that of the other ; as, XV rep- 
resents fifteen ; VII, seven. 

III. The value of a letter placed to the left of one 
of greater value, must he subtracted from that of the 
other ; as, IV expresses four ; IX, nine. ^ 

IV. The value of a letter or a cornbination of let- 
ters, is increased a thousand-fold by placing a dash 

over it. Thus, X, LX, denote, respectively, ten thou- 
sand, and sixty thousand. 

Notes. — 1. If a letter that denotes a less number be placed be- 
tween two that denote greater numbers, it diminishes the latter, but 
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does not affect the former. Thii8» in the combination LIX, the 
value of I most be taken from that of X. Hence, the number ex- 
pressed is fifty-iane (59). 

2. It must bb observed also that no letter is written four times 
in succession. 

3. There ate onlj six combinations in which a character is 
placed before one of greater value. Hence, the numbers, 4 (IV), 
9 (IX), 40 (XL), 90 (XC), 400 (CD), and 900 (CM), being represented 
bj peculiar double characters, should not be expressed hj any other 
combinations. 

38. The application of these principles is shown in the 
following 



TABLE. 



I One 

II Two 

III Three 

IV Four 

V . Five 

VI Six 

VII Seven 

VIII Eight 

IX Nine 

X Ten 

XI Eleven 

XII Twelve 

XIII Thirteen 

XIV .... Fourteen 

XV . . # . . Fifteen 

XVI .... Sixteen 

XVII . . . Seventeen 
XVIII. . . . Eighteen 



XIX 
XX . 
XXX 
XL . 
L . , 
LX . 
LXX . 
LXXX 
XC. . 
C . . 
CC . . 



CD 

D . . . . . 

DC 

CM 

M 

MM .... 
MDCCCLXXXIII 



. 19 

20 

. 30 

40 

. 50 

60 

. 70 

80 

. 90 

100 

. 200 

400 

. 500 

600 

. 900 

1000 

2000 

1883 



Note. — This system of notation is named after the Romans by 
whom it was invented and uied. It is now principally confined tc 
numbering chapters, sections of books, publio documents, etc. 
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EXERCISES. 






fiead the following numbers and exprese 


1 them 


in fig* 


ares: 














i. 




2. 


3. 




4- 




IV 




XXII 


LXXXIII 


CMLX 




XV 




XXXII 


XIV 




DCVIII 


XLIV 




XVI 


LXXXVIII 


CXIV 




' LXXV 




LV 


LXX 




DCLIII 


XXVIII 


LI 


LIX 




DCCXLIII 


XXXIX 


LXII 


XCIII 


VDCCXI 


XI 




XCI 


XXIII 


IVXC 




XLIX 




LXXVIII 


XCVII 


DXLIX 


Write the 


following numbers by 


the Roman Method : 


1. 


s. 


3. 


^. 


5. 


6. 


7. 


17 


24 


34 


30 


830 


462 


262 


45 


18 


46 


67 


561 


689 


109 


63 


57 


12 


70 


326 


984 


476 


71 


64 


89 


82 


279 


533 


324 


25 


38 


77 


96 


195 


372 


712 


36 


27 


98 


60 


914 


607 


416 


52 


13 


41 


29 


182 


309 


967 


8, 




9. 


10. 


11 




12. 


1876 




(776 


2132 


235d 




6908 


1882 




1860 


3004 


3422 




12674 


1512 




1783 


4040 


4004 




11492 


1492 




2579 


7632 


8743 




21800 


1600 




1900 


2250 


4100 




15000 


1888 




1777 


3045 


3009 




12650 


1865 




1420 


2804 


7180 




10800 



ADDITION. 

39. Addition is the process of finding the sum of 
two or more numbers of the same kind. 

40. The SfUm of several numbers is a number which 
contains as many units as the numbers added. 

41. The Sign of Addition, + , is called plus. 
This sign denotes that the numbers between which it is 
placed are to be added. Thus, the expression, 6 + 3, 
shows that 3 is to be added to 6. 

OPERATION OF ADDITION. 

1. Let it be required to find the sum of 475, 854, and 
696. 

OPERATION. Solution. — Having written the numbers so that 

AfiK units of the same order stand in the same column, we 

QKA begin at the right and add each column separately. 

The sum of 6 units and 4 units is 10 units; and 10 

6"P units and 5 units are 15 units, which are equal to 



2025 1 ^6n and 5 units. We write the 5 units under the 

column of units, ^and carry the 1 ten to the column of 
tens. We next add the column of tens, beginning with the 1 ten 
which we carried from units' column. The sum of 1 ten and 9 tens 
is 10 tens, and 5 tens are 15 tens, and 7 tens are 22 tens ; that is, 2 
hundreds and 2 tens. Writing the 2 tens in the column of tens, we 
carry the 2 hundreds to the column of hundreds. The sum of the 
hundreds thus increased, 2 + 6 + 8 + 4, is 20 hundreds ; that is, 2 
thousands and hundreds. As this is the last column, we set down 
the entire sum. The number, 2025, is, therefore, the required sum, 
because it is the sum of the units, tens, and hundreds of the given 
numbers. 



ADDITIOK. 16 

Peoop. — Perform the operation by commencing at the top of 
each column and adding downward. If the same result be obtained, 
it is probable that the work is correct. 









ILLUSTEATIONS. 






2. 




3. 


^. 


5, 


6. 


412 
343 

917 




49 
716 
503 


418 

36 

672 


4734 

8062 
191 


4500 

982 

3799 


1672 




1268 


1126 


12987 


9281 


7. 






8. 


9. 




542 feet. 

717 '' 
203 '' 
971 '' 




260 days. 
428 " 
600 " 
* 26 " 


278 pounds. 

402 '' 
736 '' 
877 '' 


2433 feet. 




1314 days. 


2293 


pounds. 



Note. — The operation of adding a column of figures should be 

abbi*eviated by simply naming the result of esujh step. Thus, in 
example 7, the pupil should say 1, 4, 11, 13 (1st column); 1, 8, 9, 13 
(3d column); and 1, 10, 12, 19, 24 (3d column). 

WJtITTEN EXEBCISE8. 

10. 11. 12. 13. U- 

3141 9316 3345 6205 1073 

9071 ' 8200 8801 3903 2208 

1625 7510 7865 6675 7762 

9301 8715 4322 1885 1839 

1870 1930 3418 1907 3033 

2415 6740 1879 3314 4111 

1980 3972 2860 2970 6395 

2634 4060 1790 6327 2136 



16 


ADDITION. 




15. 


16. 17. 


18. 


57082 


64133 16098 


231872 


13221 


12235 44120 


123987 


10939 


63798 39862 


203524 


24532 


23787 55032 


161724 


19980 


70390 73852 


230543 


20018 


23901 33487 


130107 


19. 


20. 


21. 


4 292 


874 


70^ 854 927 


468 356 


68 422 


305 476 507 


9 746 940 


8 792 624 


999 767 689 


903 806 706 


349 508 628 


52i 783 876 


504 784 949 


45 302 Oil 


76.^ 525 202 


25 376 458 


948 306 405 


88'y 7S1 633 


22. 


23. 


24. 


67 504 


6 245 754 


42 085 


536 789 


272 879 182 


45 690 


547 645 978 


94 807 503 


649 743 


78 456 708 


786 546 597 


8 437 348 


897 604 847 


70 964 


497 063 547 


89 478 600 


70 368 483 


594 627 795 


976 343 269 


526 934 


99 



25. Four hunared fifty thousand, two hundred twenty; 
two hundred thirty-one thousand, eightj^^six ; one mill- 
ion, two hundred sixty-two thousand, seven hundred one ; 
four hundred one thousand, six hundred eighteen. 

26. Nine thousand ; seven hundred thirty-eight ; five 
thousand ; seven hundred eighty - nine ; six thousand, 
three huiidred four ] two hundred thirty-eight thousand. 
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27 . Three thousand, one hundred twenty ; two hun- 
dred six ; five hundred sixteen thousand, three hundred 
forty - seven ; nine hundred thousand, three hundred 
forty ; and five hundred twenty-six. 

28. Sixty thousand, seven hundred eighty-five ; thii 
teen thousand, four hundred eeventy-eight ; ninety-s*. 
thousand, five hundred seventy-one ; five hundred eight ; 
twelve thousand, six ; six hundred eighty-two ; and one 
thousand, seventy-three. 

29. 99 million, 127 thousand, 806 ; 73 million, 156 
thousand, 4 hundred 25 ; 130 million, 17 thousand, 96 ; 
72 million, 45 thousand, 14. 

30. 67 million, 849 thousand, 341; 110 thousand, 
389 ;. 63 million, 448 thousand, 720 ; and seven hundred 
eight. 

31. 5 thousand, 163 ; 12 thousand, 2 ; 100 thousand, 
9 ; 1 hillion, 100 million. 110 thousand, 11 ; and nine 
hundred seven. 

32. 90 billion, 90 ; 10 thousand, 6 hundred ; and 200 
thousand, 780. 

33. 87 million, 63 thousand, 11 ; 14 thousand, 60 ; 3 
million, 3 thousand, 3 ; 72 thousand, 601 ; 84 million, 
15 thousand, 107 ; and .^^* "billion, 7 thousand, 23. 

UNITED STATES CUEKENCY. 

■42. The Sigti^ I, written before a number signifies 
ctoClars. Thus, the expression $120 is read one hundred 
tvjenty dollars. 

43e Dollars and cents may be written together, the 
cents being separated from the dollars by a point. Thus, 
the expression $25.35 is read 25 dollars and 35 cents. 

Wb^n the numbeT" of cents is l^^e tb^n JO^ a naught 



18 ADDITION. 

must be placed between the point and the figure repre- 
senting the number of cents. Thus, 6 dollars and 7 cents 
are written $6.07. 

Cents, when written alone, may be expressed either by 
placing $0. before them, or by simply using the word 
cents. Thus, twenty-seven cents are written $0.27, or 
27 cents. 

WniTTEN MXBMCISES, 

Express by proper signs and figures the following : 

i. Seven dollars and twenty-four cents. Five dollars. 

2, Sixteen dollars and forty cents. Thirty-four cents. 

3, Eighty-seven cents. Four dollars and nine cents. 
4* Seventy-five cents. Seven dollars and six cents. 

5. Eleven dollars and eleven cents. Nine dollars. 

6. Fifty dollars and twenty-five cents. Forty cents. 

7. Nineteen dollars and three cents. Sixty dollars. 

8. Fifty cents. Eighty-five cents. Eighteen cents. 

9. Three dollars and fifty cents. Ninety-two cents. 
10, Sixty-two dollars and nine cents. Thirty cents. 

44. In writing dollars and cents for the purpose of 
adding them, the separating points must stand in the 
same column. 

1. What is the sum of $10.27, $123.06, $206.90, $3.10, 
and $0.46 ? 

OPERATION. 
$10.27 

123 06 Solution. — Having arranged the numbers accord- 

90fi* QO "^^ *^ Art, 44, we add them by the principles of sim- 
ple addition. The separating point is placed in the 

^' ^^ result immediately under those of the given numbers. 
0.46 

$348.79 



WniTTBJf EXBMCI8JBS. 

In like manner add the following : 



g. 


3. 


^. 


S. 


*81.05 


$217.75 


$78.50 


$981.34 


54.62 


83.16 


151.63 


89.65 


125.84 


55.32 


96.18 


326.10 


370.62 


135.67 


12.03 


4823.63 


6. 


7. 


8. 


9. 


$65.14 


$75.15 


$2245.76 


$30000.00 


91.73 


207.45 


791.18 


4706.50 


182.64 


1241.16 


33.87 


373.33 


79.30 


79.67 


6.75 


876.45 


20.37 


34.81 


650.37 


1950.55 



MENTAIi EXBJtCISBa, 

1. A grocer sold 67 quarts of strawberries one day and 28 
quarts ajuother ; how many quarts did he sell in both days ? 

^. A carpenter earned 54 dollars one month and 76 the 
next ; how much did he earn in the two months ? 

3. A man bought a horse for $190, and a wagon for 
$150 ; what was the cost of both ? 

^. Eliza is 30 years older than Mary, and Mary is 20 
years old ; how old is Eliza ? 

5. Some muslin cost 30 cents, and some silk 400 cents ; 
what was the cost of both ? 

6. Edward lost 40 cents, and has 30 cents left ; how 
much had he at first ? 

7. Thomas has studied 60 lessons this month, which is 
20 less than the number Francis has studied ; how many 
lessons has Francis studied ? 
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8. A drover purchased 125 sheep at one time and 113 
at another ; how many did he buy on both occasions ? 

9. A boy has 14 cents in his vest pocket and 23 in his 
pants pocket ; how many cents has he in both pockets ? 

10. My cousin g^ve me 76 marbles, and I had 140 be- 
fore ; how many marbles have I now ? 

11. William has 36 photographs in one album and 48 
in another ; how many photographs in both albums ? 

1^. A farmer sold 62 barrels of apples and has 103 
barrels remaining ; how many barrels had he at first ? 

13. A boy sold a book for 28 cents less than it cost. 
If he received 47 cents, what was the buying price ? 

i^. There are 39 roses on one bush and 26 on another ; 
how many roses on both bushes ? 

15. While repairing a factory 157 men were engaged 
on the exterior and 33 on the interior • how many men 
were employed ? 

16. John^s school is 134 rods north of his residence, 
while his brother Martin's is 63 rods south ; how far are 
the two schools apart ? 

WRITTEN EXERCISES . 

1. A man bought a horse and, carriage for $520, a cow 
for $65, and a wagon for $90. How much did he pay for 
all? 

2. I own a farm worth $56000, and a house worth 
$30800 ; how much are both worth ? 

3. Three men invested in cotton ; A invested $7560 ; 
B invested $9200 ; and C invested $12300. How much 
did they all invest ? 

^. An army consists of three grand divisions ; the first 
oontains 60400 men ; the second 47400 men ; and the 
third 86000 men. How many men in the army ? 
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5, A lady paid $85 for a carpet, $60 for some chairs, 
125 fci a bureau, and 120.50 for a table. How much did 
she pcy for all ? 

6, If there are 163 sheep in each of 5 pastures, how 
many sheep in all ? 

7, Find the sum of all the numbers from 136 to 146. 

8, After paying $375.50 to the grocer, $460 to the 
butcher, and $89.50 to the tailor, Mr. Johnson has 
$784.90 left. How much had he before he paid his 
debts ? 

9, A merchant pays his foreman $1200 a year, three 
salesmen $640 each, a porter $500, and an errand boy 
$200. How much does he pay per year in salaries ? 

10, A grocer sold 10 chickens for $4.98 ; 6 ducks for 
$2.45 ; and 7 turkeys for $9.36. How many fowls did he 
sell, and what were they worth ? 

11, A man bought a set of furniture for the parlor, 
which cost $483.75; one for the sitting-room, costing 
$265.50; a chamber set for $180.25 ; and a set for the 
dining-room, costing $225. 90. What was the cost of the 
four sets ? Ans, $1155.40. 

12, A gentleman donated the following sums for char^ 
itable purposes : $4840.65; $7219.80; $975.50; $3265.20; 
$1783.85. How much did he donate in all ? 

13, The property of Mr. McLaughlin was valued ^ 
follows : land, $15800 ; house, $3475 ; barn, $950 ; horse, 
$225; carriage, $175; farm implements, $1675; and 
money in bank, $4900. What was the entire value of his 
property? Ans, $27200. 

IJj,, A gentleman owes the following: to Mr. Smith, 
$67.50; to Mr. Murphy, $122.75 ; to Mr. Jones, $89.25 ; 
to his butcher, $185.62 ; to his baker, $75.87 ; and to his 
grocer j $220.55. What is the amount of his debts P 
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StJBtftACtlOK. 



The nnmber 278 is, therefore, the difference between the tw* 
given numbers ; because it is the sum of the several remainders, 
obtained by subtracting the parts of the subtrahend from the cor« 
responding parts of the minuend. 

Peoof. — Add the difference to the less, and if the work be cor- 
rect, the result will give the greater number. 





ILLUSTBATIOl^S. 


2. 


3. 


From 5736 


587673 yards. 


take 3428 


93736 . " 


Difference, 2308 


493937 '' 


Proof, 5736 


587673 " 



$5820.54 
2074.18 

3746.36 

$5820.54 



WRITT:Elf £!X:EBCI8JB8. 



5. 
6. 

7. 

8. 

9. 
10. 
11. 
19. 
IS. 

14' 
15. 

16. 



634 

635 

273 

420 

481 

9655 

3542 

2736 

4087- 

6321 

71583 

38293 



231. 
308. 
156. 
116. 
375. 
4479. 



17. 15665861 

18. 87593647 

19. 59020000 
to. 32670941 



2334. 

1786. 
3754. 
5213. 
53866. 
16532. 
•4329095. 
■7825636. 
-1009284. 
-8732804. 



21. 79302274 

22. 10627304- 

23. 73462894- 

24. 598354987- 

25. 507205304 

26. 258245071- 

27. 866477955- 
.28. 487500654- 

29. 408253695 

30. 753402500 

31. 957874009 

32. 100640001 

33. 320600021 

34. 1290478132 

35. 6784000091 

36. 1100122301 



9304506. 
10416208. 
62187326. 
98708905. 
408609927. 
47847897. 
499393676. 
90579864. 
406211203. 
96677657. 
•894377258. 
•30786203. 
253060522. 
-849534119. 
-590090099. 
941098877. 



tJKlTBD StAt^S ctrnAiKoir. 



is 



rjNITED STATES CURRENCY. 

50. To subtract dollars and cents write them ^* in 
addition, so that the separating points may fall ir the 
same column. 

1. Prom $26,03 subtract $17.67. 

OPEEATION. Solution— Place the less number un- 

$26.03, Minuend. ^er the greater, taking care to have the 

17.67, Subtrahend. points in the same column. Then pro- 



$8,36, Difference. 


ceed as in 

• 


ordinary subtraction. 




ILLUSTRATIONS. 




2. 
From $39.62 
take 14.37 


3. 

$186.25 
49.75 


4' 

$170.00 
37.33 


5. 

$2084.62 
1950.27 


$25.25 


$136.50 


$132.67 


$134.35 


6. 

$2500.00 
1750.20 


7. 
$360.01 
73.09 


8. 
$8100.75 
998.63 


9. 

$10760. OC 
8700.75 



WRITTEN MX EBCIS ES . 

10. Purchased a farm for $16787.99 and sold it for 
$18000 ; what was my gain ? Ans. $1212.01, 

11. A tailor bought cloth to the amount of $63.25 
and afterward sold it for $59.16 ; what was his loss ? 

» Ans. $4.09. 

12. A and B began business with a capital of $16000. 
If A put in $9713.73, what was B^s share of the capital ? 

Ans. $6286.27. 

13. A gentleman having $3800.25 in bank, drew out 
1468. 71 ; how much has he remaining in bank ? 

Ans. $3331.54. 



M dtjBtBAotroK. 



MBNTA.IS EXBnciana, 

1, A boy had 75 cents and spent 37 cents ; how mnch 
had he left ? 

2. Joseph bought 30 peaches, gave 8 to John, and eat 
10 ; how many had he left ? 

3» A lady bought some tape for 25 cents, some needles 
for 15 cents, and some thread for 20 cents ; how much 
less than a dollar did all cost ? 

Jj,. The sum of two numbers is 32 ; one of them is 18 ; 
what is the other ? 

6. John had $35, and earned $17 more. If he spend 
122, how much will he have left ? 

6. The difference of two numbers is 19, and the 
greater is 56 ; what is the less ? 

7, A young man completed his college course at the 
Age of 21, having taken 13 years for that purpose ; how 
old was he when he entered college ? 

8. I sold a cow for 160, which was a loss of $12 ; what 
did I pay for it ? 

9, A boy lost 50 marbles at play, then bought 20, and 
found he had 45 ; how many had he at first ? 

10. A horse was bought for $90 and sold for $122 ; 
what was the gain ? 

11, There are 93 scholars in 3 classes : 23 in the first, 
and 37 in the second ; how many in the third ? 

12, My watch cost $23. I paid 15 for repairing it, 
and then sold it for $43 ; what was my gain ? 

13. From a cistern containing 100 gallons, 46 gallons 
were drawn at one time, and 38 at another. How many 
gallons remained in the cistern ? . 

IJf, A boy gave his watch and $12 for 2 suits of clothai 
worth $36. What was the value of the watch 7 
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I, A. woman went shopping with $140 in her purse ; 
imd on her return she had only $65 ; how much did she 
spend ? Ans. $75. 

^. A cistern which holds 210 gallons, was filled in the 
morning, but at night there were but 50 gallons remain- 
ing. How many gallons had leaked out ? 

Ans. 160 g&llons. 

3. In a certain village there were 587 men drafted for 
the army ; but 296 were rejected by the surgeon. How 
many were taken ? Ans. 291 men. 

^. The less of two numbers is 6347, and their sum is 
15813 ; what is the greater ? Ans. 9466. 

5. If Mrs. Andrew Johnson was 75 years old in 1880, 
in what year was she born ? Ans. 1805. 

6. The subtrahend is 919, and the minuend is 4813 ; 
what is the remainder ? Ans. 3894. 

7. A jeweller bought a watch for $96, and a chain for 
$38. He sold both for $235 ; how much did he gam ? 

Ans. $101. 

8. Two men purchased a horse ; one paying 320 dol- 
lars, and the other 47 dollars less ; how much did both 
pay ? Ans. 593 dollars. 

9. Arthur had 297 nuts in a basket. He put 85 in 
one bag and 79 in another ; how many were left in the 
basket ? Ans. 133 nuts. 

10. I sold a farm for $201860, thereby gaining $90990; 
how much did I pay for it ? Ans. $110870. 

II. An auctioneer received furniture to the value of 
$7864, which he auctioned off in two lots, one for 
$4620.75, and the other for $3000 ; what was the loss on 
tht furniture F Ans. VUMM. 



MULTIPLICATION. 

51« Multiplicaiian is the process of taking one 
number as many times as there are units in another. 

52. The Multiplicand is the number taken or 
multiplied. 

53. The JStultiplier is the number by which we 
multiply. It shows how many times the multiplicand is 
taken. 

54. The Product is the number obtained by multi- 
plying. 

Note. — ^The multiplicand and the multiplier are the I'aeiars ol 
the prodact. Thos, 6 and 3 are the factors of the product 18. 

55. The Sign of Multiplication is the oblique 
croflSy Xy and is read times, or multiplied by. When 
placed between two numbers it denotes that their prod- 
uct is to be taken. Thus^ 8x6 indicates that 8 is to be 
multiplied by 6^ or that 6 is to be multiplied by 8. 

Case I. 

56. Wlien the multiplier contains only one figure. 

1. Let it be required to multiply 895 by 7. 

opKBATioir, Solution. — ^After writing the multiplier 

Multiolicand 895 ^^der the lowest order of the multiplicand 
^ ,. . ,. » and drawing a line, we begin to multiply 

^ * at the right. 7 times 5 units are 35 units, 

Product, 6265 which are equal to 8 tens and 5 units. We 
write the 5 in units' place, and raerye the 8 tens tohe added to the 
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prodttct 6f the tens. Multiplying 9 tens by 7 we get 68 tens, which 
increased by the H tens reserved, give 66 tens, or 6 hundreds and 6 
kens. We set d<>wn the 6 tens in tens' place, and reserve the 6 hun- 
dreds to add t*^ the next product. 7 times 8 hundreds are 56 hun- 
dreds, plus ^he 6 hundreds reserved, make 62 hundi'eds, or 6 thou- 
sands and 9 hundreds. As we have no more orders to multiply, we 
put the 6 ♦housands and the 2 hundreds in their proper places. The 
resultjupf number, 6266, is the required product. 

Pvx)F. — If the product be the same when the multiplicand and 
ih** multiplier are interchanged, the work is correct. 



WBITTEy EXERCISES, 



Multiply : 






2. 789 by 8. 


10. 


4284 by 8. 


3. 897 by 9. 


11. 


3026 by 9. 


4. 756 by 2. 


12. 


2008 by 7. 


5. 676 by 3. 


13. 


894,^ i-y 6. 


6. 749 by 4. 


u. 


5327 Dy 5. 


7. 876 by 5. 


15. 


24654 by 5. 


8. 768 by 6. 


16. 


53407 by 6. 


9. 789 by 7. 


17. 


23247 by 7. 



18. 51847 by 8. 

19. 57432 by 9. 

20. 37476 by 6. 

21. 578045 by 8. 

22. 974834 by 9. 

23. 375406 by 4. 

24. 927454 by 5. 

25. 905463 by 6. 



Case II. 

57. Wben the multiplier contains more than on^ 
fig^ure. 

1. Eind the product of 643 by 58. 

Solution. — Having writ 



OPERATION. 

Multiplicand, 

Multiplier, 

let partial 

product. 

Sa partial 

product. 

Product, 



643 
58 

5144 = 643 X 8 



ten the multiplier under the 
multiplicand, so that units 
stand under units, tens un- 
der tens, etc., we begin at 



3215 = 643 X 50 the right hand and multiply 

or>/rtft>i nAct CD ^^ *h® parts of the multit 
37294 = 643 x 58 ^i- „„ -, • 1 u r 

plicand, successively, by each 

termofthemidtiplier. Sino6 

58 Sb equal to 5 tens and 8 units, 58 times G48 must be equal to b 



t6 



litJtitl^LlOAtlOir. 



tens times 648 plus 8 units times 643. Haying found 8 units timfii 
648 by the rule under Case I., to be 5144, we set it down as the first 
partial product. To find 5 tens times 643, we begin by multiply- 
ing 3 units by 5 tens, which gives 15 tens, or 150 units. Omitting 
the naught for units' place, we set down the 5 tens in tens' place and 
carry the 1 hundred to the next product. By multiplying the re- 
maining terms of the multiplicand by the 5 tens of the multiplier, 
and carrying as before, we obtain the second partial product, 32150; 
which is equal to 5 tens or 50 times 643. Now, by adding the par- 
tial products, 5144 and 32150, we find the entire product, 37294. In 
like manner we may find the product of any two numbers, being 
careful to place the first figure of each partial product under the 
corresponding figure of the multiplier. 



WniTTEy JESXBRCISBS. 



Multiply : 
g. 386 by 31. 

3. 750 by 52. 

4. 67'4by74. 

5. 456 by 69. 

6. 687 by 95. 

7. 984 by 88. 

8. 6307 by 44. 

9. 9555 by 75. 

10. 8616 by 63. 

11. 4201 by 99. 

12. 1187 by 55. 

35. 290008 by 

36. 604082 by 

37. 615138 by 

38. 800739 by 

39. 9103256 by 

40. 9400631 by 

41. 2935760 by 



13. 7648 by 

14. 2185 by 

15. 9311 by 

16. 8209 by 

17. 83672 by 

18. 21016 by 

19. 37804 by 

20. 765407 by 

21. 709857 by 

22. 650074 by 

23. 834765 by 

12009. 

351756. 

254/15. 

700032. 

823906. 

746201. 

342007. 



325. 
204. 
679. 
123. 
840. 
189. 
506. 
257. 
340. 
457. 
518. 



24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34' 



8759 

3269 

3587 

9145 

7352 

5747 

4382 

26937 

84132 

73041 

12345 



42. 657984854 

43. 696007453 

44. 973895676 

45. 475795834 

46. 785747827 

47. 807954369 

48. 684476854 



by 3618. 
by 2943. 
by 7352. 

by 8024. 
by 3806. 
by 1789. 
by 2849. 
by 2582. 
by 4016. 
by 7364, 
by 6789, 

by 518. 
by 673. 
by 1087. 
by 2076. 
by 3476. 
by 4637. 
by 5728. 
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CONTRACTIONS. 

68. Contractions in multiplication are abbreviated 
methods of multiplying. 

1. Multiply 428 by 32. 

-Solution.— The factors of 32 are 8 and 4, or 4x4x2, or 2x2x2 
x2x2. Hence, 428 X 32 = 428 X 8 X 4. 428 x 8 = 3424 ; and 3424 x 
4 = 13696. 



WRITTEN JEXJEMCI8B8, 



.«. 582x36. 

3. 635x72. 

4. 976x54. 

5. 783x24. 

6. 694x32. 

7. 641^.16. 



8. 1745x63. 
P. 2695x45. 

10. 2146x96. 

11. 1794x144. 

12. 2563x132. 

13. 3586x120. 



14. 62816x121. 

15. 70432x108. 

16. 53006x99. 

17. 42315x84. 

18. 37640x42. 

19. 45607x132. 



69. Annexing a cipher to a number moves each of if « 
digits one plaoe to the left, thus converting units into 
tens, tens into hundrods, etc. ; which is the same as mul- 
tiplying the number by 10. Hence, to multiply a num- 
ber by 10, we annex one tipiier ; to multiply it by IOC 
we annex two ciphers ; and so on. 

ILLUSTBATI'^KS. 

1 Multiply 35 by 240. 2. Multiplj- 3^00 fef 240, 

OPERATION. 
35 

24 I 

140 
70 



OPEBAXIOK^ 


35 


00 


24 





140 




70 





MOO 



940000 



A2 
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wJtiTT:Ey 

Multiply : 

3. 8607 by 10. 

4. 8038 by 100. 
d. 7415 by 100. 

6. 1706 by 200. 

7. 1679 by 300. 

8. 4164 by 120. 

9. 1482 by 350. 



10. 98900 by 24000. 

11. 63000 by 15000. 
U. 70090 by 17500. 

13. 10007 by 20060. 

14. 90061 by 300000. 

15. 60009 by 504000. 

16. 791000 by 11700, 



U^flTED STATES CURKENCY. 

60. When one of the factors contains cents, or dollars 
*nd ceniSy multiply as in simple numbers. Point off two 
places from the right, in the product, and prefix the 
rign $. 

1. What cost 42 tons of coal at $5.75 a ton P 

OPERATION. 

$5.75 

Solution. — If one ton cost $5. 75, 42 tons will cost 
42 times $5.75, which is $241.50. Since the multipli- 
cand contains cents, we must point off two places in 
the product. 



42 

1150 
2300 



$241.50 

WRITTEN EXERCISES. 

2. What will 25 hogsheads of sugar cost at $75.80 a 
hogshead ? 

3. Multiply $3502.40 by 162. By 250. By 584. 

4. Mxjltiply $4715.45 by 2405. By 810. By 675. 

5. Multiply $3010.25 by 16. By 198. By 487. 

6. What will be the cost of 144 yards of broadcloth i^t 
$3.76 • yvd r 
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7. What is the value of 408 acres of land at |;172.75 
an acre ? 

8. Mr. Spencer bought 40 acres of land at $300 
acre, and 75 acres at $252.50 an aci'e. He sold the whole 
at $435 an acre ; how much did he gain ? 

9. If a yard of cloth cost $2.25, what will 160 pieces, 
each containing 45 yards, cost ? 

10. How much is lost by selling at $4.25 a barrel, 1500 
barrels of flour that cost $5.50 a barrel ? 

1. What will 75 pounds of sugar cost at 12 cents a lb. ? 

2. At 3 cents apiece what will 80 oranges cost ? 

3. What cost 137 pine-apples at 10 cents apiece ? 

4. How much will 9 yards of cloth cost at $2.45 a 
yard ? 

5. What will a man spend in 5 days at the rate of 
$1.50 a day ? 

6. From a piece of cloth containing 93 yards, a tailor 
cut 6 suits of 10 yards each ; how many yards had he 
left? 

7. How many pounds in 6 loads of wheat, each load 
containing 20 bushels of 50 pounds each ? 

8. In an orchard there are 9 rows of trees, and 65 
trees in each row ; how many trees in the orchard ? 

9. A gentleman owing $176, gave in payment 6 
shares of railroad stock worth $25 a share. How much 
does he still owe ? 

10. If I buy 8 barrels rf pork at $15 a barrel, and sell 
it for $135, how much will I gain ? 

11. K boy earns $4.25 a week and pays 50 cents each 
day for his board, etc.; bow much does he save in th« 
wwk ? 



t4 MULTIPLIOATIOK. 

12, I sold 48 cords of wood at $5 a cord^ and received 
in payment $180 cash, and the remainder in cloth. What 
was the value of the cloth ? 

13. How many pounds of cotton in 6 bales, each con- 
taining 350 pounds ? 

14* If one quart of peanuts cost 7 cents, what wUl 36 
q[uarts cost ? 

15. What will a man pay for 5 pounds of veal at 12 
cents a pound, and 9 pounds of beef at 18 cents a 
pound ? 

16. A grocer having 35 melons sold 16 of them, and 
then bought 4 times as many as he sold ; how many had 
he then ? 

17. At $8 a barrel, what will be the cost of 5 load* 
each containing 13 barrels ? 

WMITTBN JBXEMCISES, 

1. A fortune of $125000 is to be so divided that each 
of four sons will receive $5825 ; each of two daughters 
$3570 ; and the widow the remainder. How much will 
the widow receive ? Ans. $94560. 

2. I bought 986 acres of cleared land at $64 an acre, 
and 60 acres of woodland at $36 an acre. I then sold the 
whole at $50 an acre. Did I gain or lose, and how much? 

Ans. Lost $12964. 

3. If an acre of city land cost $1425, and were sold foi 
$1320, what would be the loss on 37 acres? Ans. $3885. 

4. A merchant bought at one time 576 pounds of cofr 
fee, and at another 425 pounds ; what did it cost at 32 
cents a pound ? Ans. $320.32. 

5. A man sold 8 umbrellas thai Wbre worth 85 cents 
tach, for $1.30 each. How muoh uiore than their real 
^ut did he reotiy^ r An^. 13.90. 



ittrritii»ti6Atioir. H 

6. A grazier bought 92 calves at 114 eaoh^ and sold 
63 of them at 116 each, and the remainder at $13 each. 
What did he gain by the bargain ? Ans. $97. 

7. What amount of money will enable me to give 
$85.75 to each of 354 laborers ? Ans. $30355.50. 

8. A drover bought 140 head of cattle in Texas at $36 
a head, and sent them to New York at an expense of 
$350.65. They were then sold at a profit of $1002.50, 
What did he receive for the drove ? Ans. $6393.15. 

9. Bought 3 pieces of sheeting containing respect- 
ively 25, 30, and 47 yards. The firat cost 14 cents, the 
second 15, and the third 12 cents a yard. What was the 
entire cost ? Ans, $13.64. 

10. A farmer sold 74 barrels of apples at $5 a barrel, 
44 barrels of potatoes at $3.50 a barrel, and 32 tons of 
hay at $17.75 a ton. What was the amount received ? 

Ans. $1092. 

11. The President's salary is $50000, and his cabinet, 
consisting of 7 members, receive each $8000 ; what is the 
total salary of the President and his cabinet ? 

Ans. $106000. 

12. Two men are 860 miles apart. If they travel to- 
ward each other, one at the rate of 45 miles a day and 
the other 24, how far apart will they be in 12 days ? 

Ans. 32 miles. 

13. In ISftl the national debt of Great Britain was 
$133.55 for each person, and the population, 29344788. 
What was the national debt ? 

Ans. $3,918,996,437.40. 

14. A man worth $15840, received a legacy of $600Ct 
He spent $4900 in traveling, and donated $3875 to a col- 
lege ; how much money has he remaining ? 

Ans. $13065. 



DIVISION. 

61. I^ivisityn is the process of finding how man^ 
times one number is contained in another of the same 
kind. 

62. The Dividend is the number to be divided. 

63. The Divisor is the number bj which we diyide. 

64. The Quotient is the result of the division. It 
shows how many times the dividend contains the divisor. 

65. The ^gn of Division^ -r-, read dividsd by, 
when placed between two numbers^ indicates that the 
number before it is to be divided bj the one after it. 
Thus, the exDression, 63 -r- 7, is read 63 divided by 7. 

SHOET DIVISION. 

i. Let it be required to divide 32540 by 5. 

OFBBATioN. SOLUTION. — ^Having written the divisor at 

-pw. . ■, -J the left of the dividend, with a curved line be- 

TV • f\\ ^9^J.n ^^®®^ them, we begin at the left to divide the 

^^^^ I different parts of the dividend by the divisor. 

Quotient 6508 Since 5 is not contained in € tens of thou- 
sands any tens of thousands times, we divide 
32 thousands by 5. This gives 6 thousands for a quotient and 2 
thousands for a remainder. We write the 6 thousands under the 
thousands, and to the remaining 2 thousands we annex the next 
term, which is 5 hundreds. 2 thousands and 5 hundreds are equal 
to 25 hundreds. 5 is contained in 25 hundreds 5 hundreds times. 
Since there is no remainder, and since 4 is less than 5, there are no 
tois in the quotient. We, therefore, write in the place of tens, 



LOKG DIVISION. 



37 



and annex the following term to the 4 tens, making 40 units. Di- 
viding 40 units by 5 we obtain 8 units, which we place in the quo- 
tient under units. Hence the number 6508, being the sum of aU 
the partial quotients obtained by dividing the parts of the dividend 
by the divisor, is the required quotient. 

Proof. — Multiply the quotient by the divisor, and to the prod- 
uct add the remainder. If the result be equal to the dividend the 
work is correct. 



Divide : 

2. 605 by 5. 

3. 786 by 6. 
^.612 by 7. 

5. 872 by 8. 

6. 206 by 9. 
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7. 432536 by 8. 

8. 405252 by 9. 

9. 344688 by 2. 

10. 478354 by 3. 

11. 107425 by 4. 



12. 741107808 by 7. 

13. 456904117 by 8. 

14. 741018207 by 9. 

15. 746784320 by 5. 

16. 402084009 by 6 



LONG DIVISION. 



1. Let it be required to divide 50289 by 372. 

Solution. — Since 372 is not con- 
tained in 5 tens of thousands, or in 50 
thousands any thousands times, there 
are no thousands in the quotient. An- 
nexing the next term, 2 hundreds, we 
have 502 hundreds. 372 is contained in 
502 hundreds 1 hundred times, with a 
remainder. Write the 1 hundred in the 
quotient, and multiply the divisor by it, 
subtracting the product from the 502 
hundreds. This gives for remainder 
130 hundreds ; to which we annex the 

next term, 8 tens, making 1308 tens for the next partial dividend. 

The quotient of 1308 tens by 872 is greater than 3 and less than 4 ; 

hence there are 8 tens in the quotient. Multiplying 372 by 8 tens, 

we have 1116 tens, and this taken from 1808 tens, leaves 192 tens ; 

(o which we annex the next term, 9 units, making 192(^ units. 879 



OPEEATION. 
Divisor. Blvidend. Qaotient 

372 ) 50289 ( 135 
372 

1308 
1116 

1929 
1860 

BenuUnder, 69 
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Divisioir. 



is OQntained in 1920 units 6 times, with a remainder. Writing ihm 
5 units in the quotient, and multiplying and subtracting as before, 
we obtain the remainder, 69. Hence the quotient is 1 hundred, 3 
tens, and 5 units, or 135, with a remainder of 69. 

Note. — The method of proving long division is the same as thai 
for shoi , (dvision, 

WMITTBir BXXSnCISJES. 



Divide : 

Z. 879420 by 64. 

3. 796425 by 75. 

4. 492630 by QQ. 

5. 843255 by 87. 

6. 943079045 by 535. 

7. 633576807 by 493. 

8. 476958421 by 207. 

9. 897435804 by 356. 

10. 116418209 by 627. 

11. 896047040 by 770. 



12. 431651423 by 921o 

13. 427850017 by 999. 

14. 1316740006 by 814. 

15. 9205639995 by 275. 

16. 234827206 by 1047. 

17. 764106347 by 5943. 

18. 541224807 by 6481. 

19. 684124206 by 5398. 

20. 541307650 by 4765. 

21. 984356401 by 2034. 



22. 456087654 by 75979. 

23. 864207979 by 79672. 

24. 7464804605 by 296489. 

25. 1700095084 by 346845. 

26. 9467807008 by 374817. 

66. Con^focfion^ in division are abbreviated meth- 
ids of dividing. 

1. Divide 1404 by 36, using factors. 



OPERATION. 

36 = 9x4 
4 ) 1404 

9 )351 

89 



Solution. — The factors of 36 are 9 and 4 By 
dividing the dividend by 4, and the quotient thus 
obtained by 9, we obtain the true quotient. 1404 -♦- 
4 = 851 /oMr«. 351 /oMr« -s- 9 = 89 thirty-siwe^. 
Hence 80 is contained in 1404^ 89 timee. 
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.2x3 = 6 



2. Divide 1162 by 42, using the factors 3, 7, and 2. 

OP1SBATION. Solution. — Since the fac- 

tors of 42 are 3, 7, and 2, we 
divide by each in order. 1162 
-^ 3 = 387 threes and a re- 
mainder of 1 wnit; 387 threes 
-i- 7 = 55 twenty-ones ana a re- 
mainder of 2 threes, or 6 waits ; 
55 twenty-ones -j- 2 = 27 forty^ 
twos and a remainder of 1 
twenty-iyMy oi 1 x 3 x 7 = 21 wnits. Add the partial remainders, 1 
+6+21 = 28. Hence, 42 is contained in 1162, 27 times, with a re- 
mainder of 28. 



3 ) 1162 

7 ) 387 

2)55. 



27 1x3x7 = 21 

Rem. 28 



3. Divide 3782 by 400. 

Solution. — Cut off the two ciphers in the 
divisor, and the two terms at the right of the 
dividend ; then four hundreds are contained in 
37 htmdreds, 9 times, with a remainder of 1 
hundred; this 1 hundred +^, the portion cut 



OPERATION. 

4 I 00 U7 I 82 



off = 182. Thus, 3782 -*- 400 = OJf*. 
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Divide : 

4. 16848 by 36. 

5. 15225 by 125. 

6. 26656 by 49. 

7. 79645 by 56. 
S. 90374 by 124. 



9. 45113 by 200. 

10. 37341 by 520. 

11. 98465 by 2000. 

12. 15640 by 860. 

13. 72034 by 27000. 



UNITED STATES CURRENCY. 

67. Reduce the ^jvidend to cents if necessary, and 
divide as in simpl<^ numbers. The quotient will be the 
answer in cents ; which may be reduced to dollars and 
cents by placing the separating point two places from 
the right. 



40 



t)iristoit. 



When both dividend and divisor are in currencj, re. 
duce each to cents if necessary^ and divide as in simple 
numbers. The Quotient will be the required number. 



ILLURTBATION'S. 

1. Divide $402 equally among 25 men. 
^. How many barrels of flour at 18.25 per barrel, can 
be purchased for $528 ? 

1, 

25 ) $402.00 ( $16.08 
25 

152 
150 



$8.25 ) i528.00 ( 64 barrela. 
4950 

3300 
3300 



200 
200 

Divide : 

r5. $793.52 by 56. 

4. $3924.72 by 237. 

5. $30220 by 540. 

^. $75612.58 by 784. 



7. $299.64 by 33 cents, 

S. $45.99 by 21 cents. 

9, $45038.75 by $18.75. 

10, $1104.00 bv $36.80. 



■♦♦-^ 



MENTAL REVIE^A^. 

1. If 25 sheep cost $200, what will one cost ? 

g. A farmer bought a wagon for $99, paying in hay 
*t $11 a ton ; how many tons of hay did he require ? 

3. For $216 how many barrels of pork can be >H)ught 
at $8 a barrel? At $4 ? At $16 ? 

4' If 9 apples are worth 135 chestnuts, how many 
chMtnuts is 1 apple worth ? 15 apples t 



5. If 147 cents be divided among 7 boys, how many 
cents does each receive ? 

6. If 5 pounds of coffee cost 45 cents, what will 8 
pounds cost? 12? 15? 20? 

7. What will be the cost of 16 dozen of eggs, if 9 
dozen cost 90 cents ? 54 cents ? 72 cents ? 

8. If 24 apples are worth 8 oranges^ how many apples 
are 18 oranges worth ? 25 oranges ? 

9. If 8 barrels of flour cost $72, what will 4 barrels 
cost ? 11 barrels ? 6 barrels ? 22 barrels ? 

10. A boy earned 75 cents in 15 days ; how much will 
he earn in 20 days ? 25 days ? 9 days ? 

11. A man travels 30 miles in 6 hours ; how far will 
he travel in 14 hours ? 16 hours ? 32 hours ? 

IB. How many melons can be bought for 75 cents, at 
the rate of 4 for 60 cents ? 3 for 25 cents ? 

13. What must I pay for 12 pounds of beef, if 5 
pounds cost 80 cents ? For 8 pounds ? 

14-. If 7 pounds of sugar cost 91 cents, what will 13 
pounds cost ? 10 pounds ? 8 pounds ? 

15. How many hundredweight of hay can I buy for 
t;65, if 15 hundredweight cost $75 ? 

16. If 9 pigs are worth $63, what will 19 pigs cost ? 

17. If a man require 100 days to build 25 rods of 
fence, how long will it take him to build 17 rods ? 

18. If for 8 meals 8 soldiers have 64 pounds of meat 
equally divided among them, how many pounds will 
each receive for one meal ? 

19. If a steamship make 54 miles in 3 hours, how 
long will it take her to make 90 miles ? 126 miles ? 
72 miles ? 

20. If 8 benches are sufficient to accommodate 120 
boyB, how many benches will be required for 450 boys ? 
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Bl. It 130 walnuts be equally divided among 13 boys, 
how many will 5 of them receive ? 9 ? 11? 

B^. What will 13 sheep cost at the rate of 50 sheep 
for 1150 ? 16 sheep ? 35 sheep ? 

£3. Paid $35 for 5 barrels of flour. At the same 
price, what will 25 barrels cost ? 

^^. How many Jbarrels of flour at 19 a barrel, are equal 
in value to 27 yards of cloth at $3 a yard ? 

SS. How many pears at 5 cents apiece, can I get for 
85 apples worth 2 cents apiece ? 

£6, If 6 men dig a ditch in 35 days, how many men 
will do it in 7 days ? In 14 days ? In 42 days ? 

^7. If it take 15 yards of cloth to make 3 suits of^ 
clothes, how many yards will 9 suits require ? 

^8. When peaches are sold for 50 cents a basket, how 
many baskets must be given in exchange for 5 cords of 
wood at 13 a cord ? 

29. If 7 firkins of butter are worth $84, how niany 
barrels of cider at $3 a barrel, will 4 firkins of butter buy ? 

30. How many quarts of milk at 5 cents a quart, will 
pay for 15 pounds of sugar at 8 cents a pound ? 



■*■•♦ 



WRITTEN REVIEW. 

1. In how many days will a ship sail 7950 miles, if it 
Bail 150 miles a day ? Ans. 53 days. 

2. A man owing $8637, gives in payment 32 acres of 
land valued at $26 per acre, and $3500 in cash ; how 
much remains unpaid ? Ans. $4305. 

3. I bought 14 barrels of pork at $12 a barrel, and 
sold it for $154 ; how much did I gain or lose per barrel ? 

Ans. Lost $1 per barrel. 



WRITTEN RBTIBW, 4S 

4. A lady paid 9300 for a piano^ $56 for a Bofa^ and 
918 for an easy chair ; how much less than three times 
$200 did all cost ? Ana. $226. 

5. How many gallons of molasses at 45 cents a gallon^ 
will pay for 86490 pounds of butter at 25 cents a pound ? 

Ans, 48050 gallons. 

6. John and Peter started from home together and 
travelled in opposite directions. John travelled at the 
rate of 19 miles a day, and Peter at the rate of 27 miles 
a day ; how far apart were they in 37 days ? 

Ana. 1702 miles. 

7. A farmer sold 356 oxen at the rate of 6 for $192. 
What did he receive for them ? Ana. $11392. 

8. How much can a person earn in 3 years, if he earn 
$120 in 24 days ? Ana. $5475. 

9. An estate of $50607 was left to a family of 4 
brothers and 9 sisters. The brothers having given up 
their share to the sisters, how much did each of the 
latter receive ? Ana. $5623. 

10. A hogshead containing 63 gallons of molasses was 
bought for 54 cents a gallon. 6 gallons leaked out, and 
the rest was sold at a gain of 8 cents per gallon. What 
was the selling price ? Ana. $35.34. 

11. A farmer wishes to exchange 200 bushels of oats 
at 36 cents a bushel, for flour 'at $8 a barrel. How many 
barrels will he receive ? Ana. 9 barrels. 

IS. If 34 persons consume 167 pounds o* aou^ everj 
day, how long will 13694 pounds last them * 

Ana. 82 days. 

13. What number subtracted 18 times from 97632, 
will leave 2232 as a remainder P Ana 5300. 

14' A gentleman whose salary is $1800, saves $340 
•very year. What are his daily ezpensos P Ana. $L 
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15. The sum of two numbers is 564, and their differ* 
enee is 126 ; what is their product ? Ans, 75555. 

16. What number must be multiplied by 102 to pro- 
duce 110670? Ans. 1085. 

17. From what number can 251 be subtracted 405 
times and leave a remainder of 73 ? Ans. 101728. 

18. How long would it take a railway train to go from 
New York to San Francisco, 3300 miles, at the rate of 20 
miles an hour ? Ans. 165 hours. 

19. What will 5 gross of eggs cost at 29 cents a dozen 
(12 dozen = 1 gross) ? Ans. $17.40. 

20. How many horses worth $124 apiece can be bought 
for 32 oxen at $74 each, 45 cows at $57 each, 235 sheep 
at $4 each, and $4543 cash ? Ans. 84 horses. 

21. A's income is 6 times B^s ; B^s income is 4 times 
C's ; and C's income is $2425. What is their entire in- 
come ? Ans. $70325. 

22. A man travels due north for 9 days at the rate of 
49 miles a day. He then returns on his path at the rate 
of 36 miles a day ; how far is he from the starting point 
at the end of 12 days ? Ans. ^ miles. 

23. How many yards of muslin at 15 cents a yard must 
be given in exchange for 75 bushels of oats at 47 cents a 
bushel? Ans. 235. yards. 

24' At the rate of 37 miles a day, how long will it take 
a man to walk from Chicago to San Francisco, a distance 
of 2442 miles ? Ans. 66 days. 

25. A man having $7603, paid out all but $1735 in 9 
weeks. What was the average amount paid out each 
week ? Ans. $652. 

26. Sold for $6817, a quantity of wood that cost 
$4812, thereby gaining $5 a cord. What was the cost per 
oordP Ans. $12. 



PROPERTIES OF NUMBERS. 

68. The Properties of Numbers ar^ tnose 
qualities or elements which necessarily belong to num- 
bers. 

69. An Mven Number is a number that is exactly 
divisible by 2. 

All numbers whose unit figure is 0, 2, 4, 6, or 8, are evf?n. 

70. An Odd Number is a number that is not ex- 
actly divisible by 2. 

All numbers whose unit figure is 1, 3, 5, 7, or 9, are udd. 

71. A Prime Nuvnh^r is a number that has no 
integral factors except unity and itself; as 2, 3, 7, 13, 
23, 31. 

72. A Composite Number is a number that has 
other integral factors besides unity and itself. Thus, 24 
is a composite number; because 24 = 8 x 3, 6 x 4, or 
12 X 2. 

73. The Factors of a composite number are the 
numbers which, when multiplied together, will produce 
it ; as, 3 and 5 are the factors of 15. 

FACTORING. 

74. Factoring is the operation of separating a num- 
ber into its integral f actonu 
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OBAZ EXBBCI8M8, 

1. What are the factors of 6 ?. Of 8 ? Of 15 ? Of 39 ? 
Of 84? Of 63? Of 75? 

2. What are the prime numbers from 10 to 43 ? From 
27 to 95? From 37 to 51? 

3. What are the composite numbers from 23 to 61 ? 
From 47 to d4 ? 

^. Mention the odd numbers between 19 and 31; 7**^ 
and 87 ; 45 and 61. 

5. Mention the even numbers between 201 and 237; 
506 and 532. 

6. What are the prime factors of 21 ? Of 51 ? Of 95 ? 

7. What are the composite factors of 24 ? Of 54 ? 

8. Give both the prime and composite factors of 42. 

9. What prime factors are common to 39 and 78 ? 

10. What composite factors are common to 24 and 96 r 

11. What factors are common to the sum and differ* 
<ince of 60 and 120 ? 

12. What is the greatest composite factor of 120 ? 

OPERATION OF FACTORING. 

1. Let it be required to separate 420 into its prime 
factors. 

OPERATION. Solution. — Since the prime number is even, we 



^20 divide it by 2, the least prime factor; and the quo- 

tient we also divide by 2, which gives an odd number 

^^^ for result. This result we divide by 3, its least prime 

105 factor. We observe that the last quotient, 35, has 

for its prime factors 5 and 7. Having divided by 5, 

we obtain 7 for result. As 7 is not divisible, it must 

7 be a prime factor of the given number. Hence, the 

divisors 2, 2, 3, 5, and the last quotient 7, are all th« 

prime taotors or divisors of 420; that is, 420 = 2x2x3x5xX 



2 
2 
3 
5 



35 
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WRITTEN EXEnC ISHS, 

Kesolve the following numbers into their prime fac- 



tors : 



2. 24. 


8. 64. 


14. 112. 


^0. 378. 


3. 65. 


9. 84. 


iJ. 128. 


21. 450. 


4. 40. 


10. 72. 


ie. 154. 


Jg^. 486. 


5. 88. 


ii. 78. 


17. 165. . 


^,?. 504. 


6. 48. 


12. 60. 


i<9. 360. 


24. 726. 


7. 36. 


ic?. 99. 


19. 160. 


J^*?. 1155. 



GEEATEST COMMON DIVISOR. 

75. An Exact Divisor of a number is a number 
that will divide it without a remainder. Thus, 4 is an 
exact divisor of 32. 

76. The Greatest Common Divisor of two or 

more numbers is the greatest number that exactly divides 
each of them. Thus, 6 is the greatest common divisor of 
18 and 42. 

Note. — A common divisor of the divisor and the dividend, is also 
ft divisor of the remainder; and a common divisor of the remainder 
Mid divisor, is also a common divisor of the divisor and dividend. 
Thus, the common divisor 2, of the divisor 6 and the dividend 82, 
is also a common divisor of the remainder 2. 

OBAZ EXJSnCI8E8. 

1. Name two exact divisors of 6. Of 8. Of 12. Of 
82. Of 50. 

2. Name three exact divisors of 48. Of 16. Of 96. 
Of 42. 

S. What number is an exact divisor of 52 ? Of 91 f 
Of 49 ? 
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^. Name all the exact divisors of 40. Of 26. Of 63. 

5. What divisors are common to 20 and 30 ? To 35 
and 105 ? To 24 and 60 ? 

.6. What are the prime factors of 60 ? Of 80 ? Of 60 ? 
Of 70? Of 25? Of 46? 

7, What prime factors are common to 30 and 50 ? 

8, What is the greatest common divisor of 12 and 18 ? 
Of 24 and 48 ? 

9, What two numbers will exactly divide 20 and 40 ? 
Their sum and difference ? 

10, What is the greatest common divisor of 26, 52, 
and 91 ? 

11, Find the greatest common divisor of the sum and 
difference of 36 and 90. 

12, What is the greatest divisor common to 99 and 
121? 

Case I. 

77. When the numbers are small and can be 
easily factored. 

In the first method of this case, we find the common 
factors and take their product. 

1, Find the greatest common divisor of 48, 72, and 
12G. 



OPERATION. Solution. — Having written the numbers as 

48 72 120 ^^ ^^® margin, we observe that 2 is a factor of 

each. It is, therefore, a factor of the greatest 
common divisor. 

The quotients may also be divided by 2 as a 
common factor. The second set of quotients 
also have 2 for a common factor. We divide 
2, 3, 5 the next set of quotients by their common fac- 
tor 3, and thus obtain for the last quotients, 
the prime numbers 2, 3, 5. Hence, the numbers 2, 2, 2, and 3, be- 



2 
2 
2 
3 



24, 36, 


60 


12, 18, 


30 


6, 9, 


15 



GREATEST COMHOK DIVISOR. 
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ing all the common factors, their product, 24, will be the greatest 
common divisor. 

WRITTEN BXJEItC I8B8, 

What is the greatest common divisor of : 



2. 10, 30, and 40 ? 

3. 24, 32, and 56 ? 

4. 16, 48, and 64 ? 
6. 25, 65,* and 75 ? 

6. 120, 360, and 480 ? 
T'. 272, 288, and 396 ? 
^. 96, 144, and 504 ? 
P. 504, 546, and 648 ? 



iO. 640, 320, and 480 ? 
11. 392, 504, and 648 ? 
ij^. 180, 320, and 342 ? 
ic?. 900, 468, and 342 ? 
i^. 126, 210, and 252 ? 
i5. 144, 720, and 360 ? 

16. 165, 242, and 726 ? 

17. 330, 420, and 560 ? 



The second method in this case is to resolve the num- 
bers into their prime factors, and take the product of 
their common factors. 

1. Find the greatest common divisor of 48, 72, and 

120. 

OPERATION. Solution. — The factors of 48 

4.g«_2v2x2x2v:3 ^^^ ^* ^' ^» ^' *^^ ^ * ^^® factors 
79 -_ 9 v- 9 V 9 s/ '^ s/ ^ of 72 are 2, 3, 2, 3, and 3; and 
U-^4> X 4> X A>^ 6 %6 ^^^ ^^^^^^ ^j ^^^ ^^ ^ 2, 2, 3, 

120 = 2 X 2 X 2 X 3 X 5 ^^^^ 5 ^^ g^^ ^jj^^ 2, 2, 2, and 
2x2x2x3=: 24 3 are all the prime factors com- 
mon to the three given numbers, 
hence, their product, 24, is the ^ifeatest common divisor. 

WRITTEN E)CJSBCISJES. 

Find the greatest commoM ^J* visor of : 



^. 6, 9, and 27. 

3. 8, 16, and 24. 

4. 10, 40, and 60. 

5. 24, 32, and 56. 

6. 16, 48, and 64. 



7. 25, 65, and 75. 

8. 36, 48, and 72. 

9. 88, 99, and 154. 
to, 24, 40, and 64. 
11. 65, 78, and 117. 



50 pbopbbtibb of ijtuhbbbb. 

Case II. 

78. When the numbers are large and cannot b« 
readily factored. 

1. Find the greatest common divisor of 316 and 064. 

OPERATION. Solution.— We divide 664 by 

316 ) 664 ( 2 316, the divisor 316, hj the rfcmain- 

^32 der 32, the divisor 32, by the re- 

mainder 28, and the divisor 28, by 

OiC J oio ( U ijj^g remainder 4, and obtain no re- 

288 mainder. Now, the greatest com- 

28 ) 32 ^ 1 ^^^ divisor of 316 and 664, is also 

Qo the greatest common divisor of 82 

— and 816 (76); and the greatest 
4 ) 28 ( 7 common divisor of 82 and 316 is 

28 also the greatest common divisor 
of 28 and 32 ; but the greatest com- 
mon divisor of 28 and 82 is 4; hence, the greatest common divisor 
of 816 and 664 is 4. 

WBITTMUr EXERCISES, 

What is the greatest common divisor of : 



5. 320 and 496? 

3. 972 and 624? 

4. 420, 240, and 540 ? 

6. 324, 672, and 720 ? 

6 1203, 2406, and 4812 ? 



7. 1728 and 1872? 

8. 364 and 584? 

9. 826, 1372, and 4116 ? 

10. 2040, 8476, and 4238 : 

11. 2192, 1456, and 1824 f 



LEAST COMMON MULTIPLE. 

79. The Least Com^non Multiple of two or 

more numbers is the least number which is a multiple of 
each of them. Thus, 24, 48, and 72, are each a common 
multiple of 2, 3, and 4 ; but 12 is their least common 
multiple. 



iilAST OOICMOK UUtttlftt. 6) 



I, What numbers between 3 and 41 are exactly divis- 
ible by 5 ? By 6 ? By 8 ? By 9 ? 

J?. What numbers less than 60 are exactly diyisible by 
8? By 5? By 9? By 12 ? 

S. What multiple is common to 5 and 6 ? To 9 and 
11 ? -To 8 and 3 ? To 7 and 12 ? 

^. What is the least common multiple of 3 and 7 ? 
Of 5 and 9 ? Of 4 and 11 ? Of 9 and 4 ? 

5, What is the least common multiple of 4 and 6 ? 
Of ir and 12 ? 

(/. Name at least four numbers of which 3 and 4 are 
factors. 2 and 5. 6 and 7. 

7. By what prime factors can 63 be divided ? 

8. Name at least three common multiples of 8 and 9. 

9. Mention three numbers of which 2 and 3 are factors, 

10. Find at least four common multiples of 3 and 6. 

II, What is the least common multiple of 6 and 12 ? 
Of 4 and 10 ? Of 5 and 30 ? 

WRITTEN JSXJSJRCI8:ES. 

1. Find the least common multiple of 16, 20, and 30. 

OPERATION. Solution. — The least common multiple 

16 3::: 2x2x2x^3 cannot be less than the largest nimiber, 30, 
QQ __ 2 X 2 X 5 since it must contain 30. Hence, it must 

o/% o q K contain all the prime factors of 80, which 

are 2, 3, and 5. But the least common 
multiple of 30, must also contain all the prime factors of each of 
the other numbers. Now, since the prime factor 2, of 30, is com- 
mon also to 20 and 16, we omit it, and annex the factors 2, 2, 
and 2 to those of 30. The series 2, 3, 5, 2, 2, and 2 are all the prims 
factors of the^ given numbers, and their product, 240, is the Ic 
oommon multiple of the given numbers. 
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F&OPEBTIES OF KUMBBBB. 



SECOND METHOD. 
Find the least common multiple of 16, 20, and 30. 

Solution. — ^Having placed the nnmbers in a 
horizontal line, we see that 2 is a factor of each 
of them. It is, therefore, a factor of the least 
common multiple. Continuing to divide the 
quotient by the factors 2 and 5, we obtain the 
numbers 4, 1, and 3, which, being prime to one 
another, are the last quotients. The factors of 

the given numbers are 2, 2, 5, 4, and 3 ; and their product, 240, is 

the least common multiple. 

Find the least common multiple of : 



2 


OPERATION. 

16, 20, 30 


2 


8, 10, 15 


5 


4, 5, 15 




4, 1, 3 



e. 60, 40, and 90. 

3. 24, 56, and 84. 

4. 17, 59, and 85. 

5. 48, 72, and 81. 

6. 240, 120, and 260. 

7. 960, 690, and 810. 



8. 30, 42, and 72. 

9. 32, 40, and 25. 

10. 60, 12, and 63. 

11. 56, 49, and 77. 
IB. 54, 108, and 207. 
13. 27, 216, and 414. 



CANCELLATION. 

80, Cancellation is the process of abridging opera- 
tions in division by rejecting equal factors from both 
dividend and divisor. 



1. Divide 32 x 96 by 12 x 16 

1st operation. 
32x96 ^x^xl6x$x^ 



12x16 



$x4x$xt 



= 16 



Solution. — Haying 
written the numbers that 
constitute the dividend 
above a line and those 



that constitute the divisor below it, resolve each of the numbers 
into its respective factors. After rejecting equal factors from both 
dividend and divisor there remains the factor 16 in the dividend. 
Hence, the quotient is 18. 



OANGELLATIOK, 53 

2d operation. Solution. — Since 12 will divide both 96 in the 

8 dividend and 12 in the divisor, reject 12 as a 

$^ X 00 factor from both, retaining the factor 8 in the 

It Xl0 dividend. In the same manner reject the factor 

16 from both dividend and divisor, leaving the 
factor 2 in the dividend. There remain the factors 8 and 2 in th« 
dividend, whose product is the required quotient. 

WJtITTMX EXBRCISB8, 

2. Di »:de 24 X 14 X 16 by 6 X 7 X 32. Ans. 4 

3. Divide 20 x 48 x 10 by 96 x 8 x 4. Ans. Z\ 

4. Divide 25 x 120 x 10 by 80 x 40 x 4. Ans. 2^. 

5. Divide 45 X 63 X 28 by 9 X 126 X 56. Ans. 1{. 

6. Divide 60 x 39 x 15 by 120 x 78 x 30. Ans. \. 



♦ •♦ 



WRITTEN REVIEW. 

1. If it require 15 men, working 10 hours a day fcr %^ 
days, to do a certain work, how many men, working 8 
hours a day for 50 days, would be required to do the sam« 
work ? 

B. Find three numbers less than 150, which are mul- 
tiples of 16 and 24. 

3. How many tubs of butter, eacn containing 45 
pounds, worth 30 cents a pound, will co^t the same as 25 
barrels of sugar, each cortaining 300 pounds, at 10 cents 
a pound ? 

4' The G. C. D. of two numbers is 50, and their L. C. 
M is 4200. If onpi of the numbers is 600, what is the 
other ? 

5. I can buy ^, number of cows at $60 each, sheep at 
$12 each, and hogs at $18 each ; what is the least sum of 
moiiej that vill exactly pay for them ? 



5« WEITTBK BE7IS1f. 

6. Find the least number which, when divided by 5, 8, 
9^ ly or 4^ will leave 3 as a remainder in each case. 

7. There are three tanks holding, respectively, 1500, 
2550, and 3000 gallons. What is the capacity of the 
largest vessel that will exactly fill them if emptied into 
them an exact nnmber of times ? 

8. Divide 39 x 5 x 84 x 36 by 75 x 26 x 96 x 7. 
and multiply the quotient by 20. 

9. How many dozen of eggs, at 33 cents per dozen, can 
be exchanged for 495 pounds of sugar at 12 cents a pound ? 

10. Find the length of the longest curb-stones that will 
exactly fit each of three strips of sidewalk, the first of 
irhich is 546 feet long, the second 588 feet, and the third 
1134 feet. 

11. What three numbers between 170 and 850 have 
the same G. G. D. as these numbers ? 

12. In a certain house there are four rooms whose 
widths are, respectively, 51, 45, 30, and 33 feet. What 
is the wi 1th of the widest carpeting that will exactly fit 
each of them ? 

IS, The L. G. M. of 95, 5, 7, and another number 
prime to each of them, is 5320 ; what is the other num- 
ber ? 

14> What is the least sum of money with which I can 
pay five servants whose monthly wages are, respectively, 
$13, $21, $39, $54, and $63 per month ? 

15. Find the G. G. D. and also the L. G. M. of 44, 
99, 33, and 77. 

16. I sold 35 barrels of potatoes, each containing 3 
bushels, at 36 cents a bushel, and received in payment 15 
boxes of soap each containing 28 pounds. What was the 
price of the soap per pound ? 



FRACTIONS. 

81, A Fraction is one or more of the equal parte 
€f a unit. 

83, Fractions may be divided into two classes : com" 
mon fractions and decimal fractions. 

83. A Common Fraction is one in which the 
unit is divided into any number of equal parts. 

84, A common fraction is expressed by two numbers, 
one written above the other, with a short line between 
them ; as, f expresses 4 fifths. 

85. The Denominator of p fraction denotes th^ 
number of equal parts into which the unit is divided. It 
\s written below the line. 

86, The numerator of a fraction denotes the num* 
ber of equal parts taken. It is written above the line. 

87, Common Fractions are divided into three classes ? 
Simple, Compound, and Complex. 

88, A Sifnple Fraction is a fraction having a 
single integral numerator and denominator ; as, | ; J. 

89. A I^oper Fraction is a simple fraction whose 
value is less than a unit ; as, J ; ■^. 

90. An Improper Fraction is a simple fraction 
whose value is equal to or greater than a unit ; as, f ; ^/ 
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FRACTIONS. 



91. A Compound Fraction is a fraction of h 
fraction ; as, | of | ; f of |. 

92. A Complex Fraction is a fraction whose 
numerator, or denominator, or both, are fractional ; as, 

d3. A Mixed Ifumber is a whole namber and a 
fraction united ; as, 9 J ; 7i. 

xiMBciaxia. 

Bead the following fractions and mixed numbers : 



S.i. 
5.1 

ff. f. 

8.\. 



9.i. 

10. |. 

11. i. 

12. |. 

1S.\. 

U-l 

15. i. 

16. \. 



17.^. 

18. \^. 

19. T^. 

20. ■^. 
21.^. 
22.^. 

24.^. 



25. i. 

26. f 
27.1 

28. \. 

29. i. 

30. If. 

31. \. 

32. 4. 



33. 

34- 
35. 

36. 
37. 
38. 
39. 
40. 



n- 

fi* 
if 

If 



43. ilJ. 
44' T^- 
4^' ^<f' 

46. AV 

47. M- 
4S. iH- 



Jf9. If 
50, 3|. 

^^. 9f . 
56. 3^. 



Express by figures : 

One third. Two eighths. Five sevenths. Two fifths. 
Four ninths, Five eighths. Three fourths. One ninth, 
Four elevenths. Five sixths. Seven eighths. Seven fif- 
teenths. Nine twentieths. Three tenths. Six thirteenths. 
Nine tenths. Eleven thirty-thirds. Sixteen seventy-fifths. 
Fifty-one sixty-ninths. Twenty-four sixty-sevenths. Thir- 
teen fourteenths. Forty-nine fiftieths, Sixty-two eighty- 
fourths. Ninety one-hundredths. Eighty-six one hun- 
dred twentieths. Nine sevenths. Six sixths. Thirty-two 
elevenths. Eighty-four fortieths, Thirty-seven twenty- 
sixths. One huDdred one eighty-fifths. 
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REDUCTION. 

94, Reduction of Fractions is the operation 
of changing their form without altering their value. 

Case L 

95. To reduce fractions to liig^lier or loTreir 
terms. 

OJtAIi EXERCISES, 

1. Reduce f to its lowest terms. 

Solution. — Since a fraction is expressed in its lowest terms when 
its numerator and denominator are prime to each other, we divide 
the terms of the given fraction f , by their greatest common divisor 
2, and obtain f for result. This result, therefore, expresses the 
lowest terms of the given fraction. 

2. Change | to its lowest terms, -f. ■^, f . -j*^. 

3. Change ^f to its lowest terms. -^. f'^. -r^. ^. 
Jf, Change to their lowest terms : |, ^^, |, -j^, t^, |, 

¥, h ii \h M- A. A- \h H. li- 

5. Change \ to its higher terms by 2. 

Solution. — Since the value of a fraction is not changed by mul- 
tiplying both numerator and denominator by the same number, we 
multiply the terms of the given fraction ^ by 2, and obtain } for 
result. This result expresses higher terms of the given fraction. 
In like manner we may multiply the terms of the given fraction 
by any number. 

6, Change to equivalent higher terms : \, f , nf, ^, -j^, 

'/.v Change | to an equivalent fraction having 40 for 
denominator. 

8. Reduce ^ to a fraction having 56 for a denominator. 

9. Reduce {^ to forty-eighths. ^ to eighty-firsts. 



Id 



f ttActtoird. 



WJtITTMir EXSMC iax8. 



Bednce the following to their lowest terms * 

Note. — When the terms of the fraction are large and cannot be 
readily factored, find the greatest common divisor before reducing. 
Thus, to rednce f}f| to its lowest terms, divide both terms bj lueii 
greatest common divisor, 97. 



3' H. 

8. H. 



9. 
10. 
11. 
12. 
IS. 
14. 






1. 



Find the valne of : 
6x8 



2. 



k- 



4x18 

9x5 
20x3* 
9x8x 6 
16x3x5' 

3x6x7 
14x3x15' 

9x7x5x13 



Ans. \, 
Ans. J. 
Ang. \. 
Ans. \. 



9. 



10. 



11. 



14 X 1 X 58 X 18 

4x2x15x11 

9x33x8x2' 

9 x5x25x28 

15x3x56x40 



15. 
16. 
17. 
18. 
19. 
20. 



Hi 



m 



Hi 



m 



21. 
22. 

23. 

24. 

25. 
26. 









IL 



5. 
6. 

7. 
8. 

12. 
IS. 
14. 



9x6x8 
12x16x18' 
3x11x4 
8x12x22* 

7x8x3 
15x14x7* 

12x9x1 
13x24x18' 

11x27x13x45x16 

15x26x22x54x75' 

18x20x125x36x84 

60 X 12 X 96 X 72 X 120' 

35x21x65x44x250 

325x90x40x36x27 



Ans, \. 
Ans. ^. 
Ans, 3^ 
Ans. ■^. 



BEDUOTIOK. b)9 

Case II. 

96. To reduce whole or mixed, numbers to sim- 
ple fraction s« 

ORA-L, EXERC18 B8. 

i. In 2 units how many halves ? - 

Solution. — Since the parts of a unit which has been divided into 
2 equal parts, are called halves, every unit must, therefore, contain 
2 halves. Now, if one unit contains 2 halves, 2 units will contain 
twice as many halves as 1 unit, or twice 2 halves, which are 4 halves. 
Therefore, in 2 units there are 4 halves. 

2. In 4 units how many fifths ? Halv.es ? Fourths ? 

3. How many sixths in 3 ? 8 ? 7 ? 10 ? 2 ? 12 ? 

4. How many thirds in 4? 5 ? 9 ? 11 ? 7 ? 8 ? 

5. In $5 how many half dollars ? Quarter dollars ? 

6. How many %^ will buy a barrel of flour worth $8 ? 

7. Eeduce 8 to fourths. 9 to sixths. 3 to halves. 

8. Eeduce 17 to thirds. 8 bushels to 7ths of bushels. 
S. How many 9ths of yards in 3 yards ? 5 yards ? 

10, How do you reduce a number to thirds ? Eighths ? 

11, In 2^ how many halves ? 3^ ? 5^? 8^ ? 12^^? 

12, How many thirds in 2^ ? 3^^ ? 5| ? 7| ? 10^? 

13, How many fifths in 3^ ? 6| ? 2| ? 4| ? 7| ? 
14' Reduce to improper fractions i|. 24. ^-^y. 

15, Reduce 2|^ to sixths. 7| to eighths. 13^ to thirds. 

16, In 83^ how many tenths ? 4r^ ? 15^ ? Q^ ? 

17, How many 20ths in 8 ? 12 ? 25 ? 16 ? 

18, Reduce 9J to an improper fraction. 15-J^. 25-J. 

19, How many 12ths in 30 ? 70 ? 80 ? 14 ? 21 ? 

20, In 15 how many 8ths ? lOths ? 9ths ? 7ths ? 

21, Reduce 8| to an improper fraction. 2^, l|f. 

22, Reduce 22^ to an improper fraction. 33-|. 37^. 



«0 



FBAOTIOirS. 



WniTTBN JEXBXCISBa, 



i. Beduce 96f to seyenths. 



OPERATION. 



1 unit = ^ 
96 units = ^ X 96 = ^ 



Solution. — As there are 7 sev- 
enths in 1 unit, in 96 units there 
will be 96 times as many sevenths 
as in 1 unit, or 96 times ^, which are 
^^, ^^ and f make ^^, There- 
fore, 96f are equal to ^^, Ans. 



2. Express 28 in the form of a fraction having for de- 
nominator 3; 7; 11; 9; 16; 19. Ans, to first, ^. 

3. 7 is equal to what fraction having 18 for denomina- 
tor ? • Ans. ^^. . 

^. Express 27 as fifths. Ans. ^^. 

5. How many tenths in 38 pounds ? Ans. ^^ poundsc 

6. In42vardshowmany^V yards? Ans.^%\^ys.rA^ 

7. Reduce 3, 27, 63, 18, 42, to ISths. Ans. tofirst,f f . 

8. How many 4ths in 6, 8, 13, 25, 75, 67 ? 

9. How many 3cls in 9, 11, 16, 42, 7, 8 ? 

10. What fraction with 17 for denominator is equal 
to 9 ? 15 ? 20 ? 12 ? Ans. -W » ¥^» ¥t-» ¥r- 

11. Reduce 9yV ^o twelfths. Ans. -V/-. 

12. Change 18^J to twenty-thirds. Ans. ^^. 

13. Reduce 37|^toanimproper fraction. Ans. ^f^. 

14. In86f raileshowmany Jmiles? Ans. -a^miles. 

15. In $50| how many J dollars ? Ans. ^^ dollars. 

Reduce the following to improper fractions : 



16. 8f. 

17. 7^. 

18. 9|f. 

19. 42/r. 
90. 33^. 



21. 31^. 

22. 106ii. 

2S. m\. 

24. 76f 
96. 67J. 



26. 66f. 

27. 99^. 

28. 30VV. 

29. 472H. 
<?(?. 682Tfr* 



<?i. i6f 

<?^. 35i. 

33. 150f 

c?^. 200|. 

i^J. 109H 



BEDX7CTI0K. 
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Case III. 

9?« To reduce improper fractions to whole or 
mixed numbers. 

1, How many bushels in -^ bushels ? 

Solution. — In 1 bushel, or 1 unit, there are f ; and in y bushels 
there are as many bushels as 4 are contained times in 19, which are 
4f times. Therefore, ^ bushels are equal to 4} bushels. 

^. How many units in f units ? f units ? ^ units ? 

3. Eeduce to whole numbers : |, ^y ^, ^, */. 

4* In ff feet, how many feet ? In ^ feet ? 

5. Eeduce to whole numbers : ^ yards, ^ feet. 

6. How many tons in ^ tons ? \3. tons ? -^ tons ? 

7. How many cents in ^^ ? J^</ ? Y^ ? ¥^ ? 

<^. Eeduce to mixed numbers : ^, ^, ^, -^, -f-f-, 4|. 

IFllJTr^jr JEXJERCI^XiS, 

I 

1. Change ^^ to a whole or mixed number. 

OPERATION. Solution. — Since there are 

IjS^ = 127 -T- 13 = 9|J, Arts. « in 1 unit, in W ther<^ are 

as many units as 13 are con- 
tained times in 127, which are 9^ times. Therefore, ^ = 9JJ. 

Eeduce the following to' whole or mixed numbers : 



B. 


¥ 


3. 


¥• 


4- 


fi- 


5. 


V- 


6. 


V- 


7. 


H- 


S. 


¥• 


9. 


«• 



10. w 

13. ^^ 

14. ^- 



15. ^ 

16. m 



•'-'' STT 



18. ^^ 

19. ^^ 



20. ^^ 

22. ^ 



ju 



¥ 



^5. W 



^6. AjVf . 
30. A^. 



d^ 



jyfeACtioi^d. 



Case IV. 

98. To reduce fractions to equivalent A*actlonH 
having* a common denominator. 



OBA.L EXBBCISBa, 

1, Eeduce i, f , to a common denominator. 

Solution. — Since a common denominator of two or more frac- 
tions is a common multiple of their denominators, take the product 
of 2 and 4, which is 8, for the required denominator. Next, reduce 
the given fractions to others having 8 for a common denominator. 
\ is equal to f ; and f is equal to f . The given fractions are now 
said to be reduced to a common denominator. 



g. 


h h 


7. 


i i- 


12. 


i. i- 


3. 


i. 4- 


8. 


h\- 


13. 


i f 


4- 


h i- 


9. 


i f 


U- 


i 1- 


5. 


h\- 


ao. 


-h, \- 


15. 


A. f 


6. 


f f 


11. 


i'o» \- 


16. 


A. 1- 



WItlTTEN EX BRCI8E8, 

1, Eeduce f , -J-, and |, to their least common denom- 
inator. 



OPERATION. 
h h i' 

3 )3,6,8 
2 )1,2,8 
1,1,4 
3x2x4 = 24, L. C. D. 

f X 8 ^= ¥4 

B X i — 20 
T X 4 — tt 



Solution. — Haying found the 
least common multiple of the given 
denominators to be 24, reduce each 
fraction to equivalent fractions hav- 
ing 24 for denominator. 

To reduce { to an equivalent 
fraction, having 24 for denominator, 
divide 24 by the denominator 3, 
and multiply both terms by the 
quotient, 8. f and f may be re- 
duced in the same way. 
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Reduce to their least common denominator : 


^. 1, i, h 


iO. h A, U- 


^^' T8^ "80^ 36> 6 0* 


s. 1, i, |. 


-^^* iy Tl9 TU' 


-?^- A, M. U> H- 


4' h i I- 


1^' h -H> yV- 


^0. T^, A. h, H- 


5. h h f 


13. h H. iftr. 


^^' A^ H> A> tV* 


6. h i f 


U^ h \h,i^' 


^^- 4i, fJ> \h is- 


7. i, h h 


16' ii, «. A. 


23. H. A, ^> A- 


s. h i, I 


^^. ii li, H. 


^-^- A, A. H. H- 


9. i, 1, f 


^^« A^ A^ ii- 


^5- A H, m, AV 



ADDITIOlSr. 

99. Addition of Fractions is the operation o\ 
finding the sum of two or more fractions. 



ORAL EXEHCISjES, 

. 1. What is the sum of f + f ? | + | ? 5^ + 4^ ? 

Solution. — Addition of fractions implies three operation xst 
to add fractions having a common denominator; 2d, toadf^frac^ 
tions having different denominators ; and 3d, to add mixed num- 
bers. The first is performed by simply adding the numerators, for 
a new numerator, and keeping the common denominator. Thus, 
} + f = f = 1J, Ana, Secondly, before adding fractions of dif- 
ferent denominators, it is necessary to reduce them to a common 
denominator. Thus, f + J = | + { = f = If = 1|, Ana, 

In the third operation find the sum of the fractions and that of 
the integei s separately, and then add the results. Thus, to add 
5J and 4f , we first find the sum of | and |, which is l-^*^. This 
added to tho sum of the integers, 5 and 4, will make 10^, Ana, 

Notes. — 1. Mixed numbers may also be reduced to impropet 
fractions and then added by the second operation. 

2. The sum should always be expressed in its lowest terms; 
and if an improper fraction, should be reduced to a mixed nmp* 
ber. 



\ 
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FBACTIOKS. 



I. 



^. h+i- 


i^. ^+f 


28. ^+f 


^-Z. A+l- 


3. i+i. 


ie. J+i- 


;^5. ^+f 


^^. 2i+i. 


A H i- 


i7. l + i. 


<?0. t+f. 


43. 3i+f 


3. f + i. 


IS. i+i. 


<?i. I + f 


-^-^- H+H- 


6, i+l 


19. l+i. 


<f;^. I+f 


^5. ^+^. 


7. 4+f 


^0. i+i. 


33. f+f 


46. 8f + 4|. 


s. i+f 


j^i. i+f 


^^- *+A- 


^7. 5|+6f 


5. l+i 


^^- A+A- 


<?^. A+f 


^?. 71 + 3f 


10. i+i 


^S. A+A. 


<?<?• A+f 


^5. 3J+2f 


n. i+|. 


^-^- A+A- 


<^7'. A+f 


50. 51+4^. 


^^- A+A- 


^5- A+A- 


38. fl+H- 


51. 9| + 8f 


z<9. VV+A- 


^<'*. A+A 


J5. H+i^. 


5^. 3H ij. 


i^. A+A- 


^7. A f A- 


^0. if+Y- 


5,?. 6| + li. 



II. 

i. James gave ^ of a dollar for a ball and f of a dollar 
for a pair of gloves ; how much did he give lor both ? 

^. A farmer sold ^ of his potatoes to A, -J to B, and | 
to C. What part of the whole did he sell to all ? 

3. Three boys hired a boat ; John gave $ J, William 
I J, and Henry $ J ; what sum of money did they all pay ? 

^. A carpenter put up | of a rod of fence, his son ^ of 
a rod, and his apprentice |^ of a rod ; how long was the 
fence ? 

5. James gave $| for a circus ticket, $^ for a straw 
hat, and had -j^ of a dollar remaining ; how much had 
he at first ? 

6. Paid $8J for a bbl. of flour, $5J for a ton of coal, 
and $3^ for a cord of wood ; what was the amount of the 
bill? 
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7. How many yards of cloth will be required to make 
a pair of pants containing 1^ yards, a vest f of a yard, 
and a coat 2^ yards ? 

8. Bought a mosaic table for $87J and sold it for $12J 
more than I paid for it ; what was the selling price ? 

9. A man walked 13 1 miles on Monday and 14^ miles 
on Tuesday ; how far did he walk in the two days ? 

10. A boy earned $2J one week, $2 the next week, 
and $di the next week ; how much did he earn in the 3 
weeks ? 

11. What is the sum of $10^, |5J^, $20J, n^ ? 

12. A man aold 5j^ bushels of cranberries at one Hme, 
2 J bushels at another, and 10 J bushels at a third time. 
How many bushels did he sell in all ? 

13. A farm comprised a peach orchard of 6-J acres, a 
wheat field of 12^ acres, and a corn field of 9J acres. 
How many acres in the farm ? 

14' Jf a clerk copy 20^ pages in one day, 30^ pages in 
another, and 40|^ pages in another, how many pages will 
he copy in the three days ? 

WJRXTTEN BXJERCISJES. 

t. Find the sum of |, J, ^, ^, and ■^. 



Solution. — The least common de- 
nominator of the given fractions Is 
24. Having reduced them to 24ths, 
Art* 98, and taken the sum ol 
their numerators, we find Jf , or SJ 
for result. Hence, the sum of }, |, 
I, J, and ^ = 3J. 





OPERATION. 




24 


1 


8 X 2 — 16 


i 


6 X 3 - 18 


1 


3 X 5 = 15 


1 


12 X 1 - 12 


tW 


2 X 7 - 14 



H=n 
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S. Find the sum of 4f , |, and 9f . 



4 
9 



13 



i 
i 



OPERATION. 

72 



8x2= 16 

9x7= 63 

12 X 5 = 60 



W = i« 



13 + Ifi = IHi. 



Find the sum of : 



3. i+l+i 



13. 

H- 

15. 
16. 
17. 
18. 



f+i+A 



Solution. — Having sepa> 
rated the integers from the 
fractions, reduce the latter to 
equivalent fractions having a 
common denominator. Find 
their sum as in the first exam- 
ple, and add it to the sum of 
the integers. The result will 
be the answer required. 



19. i+A+i+A- 
M. i+A+i+A- 

^6. H+A+tt+i 



^7. A+i+J+H+A+f 
30. M+T«r+fi+t+i+i+«- 

<^-Z- i+i+l+t+i+i+l+l+A- 



Ans. 2 J 

Ans. b\^ 
Ans. 7s>sW 



Add the following : 

SB. 5\, 6}, If 
33. 9|^, 5^, 3^. 

34. h\> m. m- 

35. 15|, 191}, 5f 

36. 6i, 9iJ, 4tV, 5A. 
S7. Z\, 4}, 7i, 9^, ^. 



II. 



^<S. li, 3^, 151, 23A- 
<?5. 45f, 63|, 5^,73^. 

40. h H. i. .17^. 6*. 
J^l. 45, 3i|, 9V\r, If. 
.^^. If, 9t^, 17^, ISA- 

j^. %^, i2i, 3w, aii. 
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^. H. 5t^. m> 7tv. 

^^. Qiftr. ^. -H, 4^. 



50. 61, 19H, SOH, 8i/ 
5i. 185^, 9i, 16 J, 2if. 



J^^JVT^X EXERCISES, 

1, Joseph bought a pair of skates for | of a dollar, a 
pair of mittens for ^ of a dollar, and a strap for f of a 
dollar ; what was the cost of the whole ? 

Solution. — If the skates cost { of a dollar, the mittens f , and the 
strap }, all together must cost the sum of f + f + f ; which is 
W = m doUars. 

2, A farmer sold \ of his grain to one man, \ to an- 
other, and -^^ to another ; what part of his grain did he 
sell to the three men together ? 

3, Jane paid 3^ dollars for a dress, 2^ for a pair oi 
shoes, and -J- for some ribbon ; what did she pay for all ? 

. ^. Thomas saved J of a dollar one week, |- of a dollar 
the next, 2\ the next, and h\ the fourth week ; how much 
did he save in the four weeks ? 

5, Three men bought a cow : Mr. Jones paid $lo-J-, 
Mr. Brown 124^^, and Mr. Smith $12^ ; what was the 
cost of the cow ? 

6, Henry bought a penknife for 76^^ cents, and sold 
it for 23f more than it cost. What did he sell it for ? 

7, If it take 2^ yards of cloth for a coat, 2^ yards for 
a pair of pantaloons, and ^ of a yard for a vest, how many 
yards will be required for the whole ? 

8, A man dug ■} of a rod of a ditch the first hour, \ of 
a rod the second, ^ the third, and \\ the fourth ; how 
many rods did he dig in the 4 hours ? 

9, How many pounds of candy in 4 packages contain' 
ing respectively, 6|^, 5 J, 17, and 8^ pounds ? 
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10. If coal is worth %^^ a ton, and wood is worth 
$6-j*^ a cord, what will be the cost of 2 tons of coal and 
1 cord of wood ? 

11. Having 15-^ barrels of flour, I bought 3^ barrels 
more. How many barrels had I then ? 

12. If Joseph walk 6f miles in the forenoon, and 4J 
miles in the afternoon, how many miles will he walk in 
two days at the same rate ? 

WRITTEN EXMItCISJBS, 

1. A gentleman travelled bQ\ miles in one day, 63| the 
next, 45^ the third, and 20f the fourth. How far did he 
travel in all ? Ans. 185|| miles. 

2. A boy earned |5f the first week, $6-| the second 
week, $4^ the third, $8^ the fourth, $6} the fifth, and 
I2J the sixth. How much did he earn in the 6 weeks ? 

Ans. $33^^. 

3. A farm contains 32J acres of meadow land, 24| 
acres of plough land, 72|^ acres of pasture land, and 81-^ 
acres of wood land ; how many acres in the farm ? 

Ans, 211^^ acres. 
4' How many pounds of raisins in 4 boxes containing 
respectively, 14,^ pounds, 27f pounds, 12-)4 pounds, and 
3'^tV pounds ? Ans, 92f^ pounds. 

r5. Three cheeses weigh respectively, 18f, 64^4^, and 
14^ pounds. What is their entire weight ? 

Ans. 97|f pounds. 

6. From a certain quantity of cloth^ I cut three pieces, 
the first containing 124| yards, the second 234^-^^ yards, 
and the third 50^ yards. How many yards in the three 
pieces ? Ans. 409f yards. 

7. A has $150f|^ ; B has $99|^ ; and C has $124t|. 
How much have they all ? Am. $375^. 
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8. I sold 2 tubs of butter each containing 254^^ 
pounds, and 1 tub containing 96^ pounds. How many 
pounds did I sell ? Ans, 605^ pounds. 

9. Bought a ham for $1 J, a barrel of flour for $9^, and 
some other articler ;!or $15| ; what was the amount of 
the bill ? Ans.. I27y^. 

10. What quantity of molasses in 4 casks, containing 
severally, SG-J-,' 24|, 41f , and 69f gallons ? 

Ans. 192^1^ gallons. 

11. One fourth of an army was killed, | of them taken 
prisoners; ^ of them wounded, and the rest remained un- 
hurt. What part of the army was rendered unfit for ser- 
vice ? A71S. il. 

12. I gave %^ for a knife, $1|- for a pocket-book, I24i 
for a watch, and 19^ for a watch-chain, and then found 
that I had %':^^^ left. How much had I at first ? 

Ans. *66|J|-. 

13. A poor person received J of a dollar from one 
person, ^ of a dollar from another, 2^ dollars from a 
third. How much did he receive from all ? 

14. After spending $f, $^, $|, and $f, I had $9i| 
left. How much had I at first ? 

SUBTRACTIO]^. 

100. Subtraction of Fractions is the process of 
finding the difference between two fractions. 

ORAL MXEItCISJES. 

What is the value of : 

Solution. — When the fractions have a common denominator, 
we simply take the difference between their numerators, and keep 
the same denominator; thus, f — f = ^, Aim* 
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Fractions having different denominators, most be reduceu to a 
common denominator before subtracting; as }— ^ = }— } = j, Ans. 

To find the difference between two mixed numl)ers, we subtract 
the fractions and the integers separately and then add the results. 
Thus, the difference between 3f and IJ- is found as follows : J— J 
= ■ff—'fg = -ff-, and 3—1 = 2. Adding -fg to che integer 2, we 
obtain 3-^ for the result. Mixed numbers, when small, may also 
be subtracted by reducing them to improper fractions haring a 
common denominator. 



I. 



3. f 

4- i 

5. I 

6. \ 

7. I 
8. 



-f 
-\- 
-h 
-i- 

-i 
-i- 



A 



A- 



9. h 
10. M 



A. 



11. l-f 

12. l-f 

U- 4-i- 

15. l-i. 

16. l-f 

17. ^ 

18. ^ 



TF 



A- 



19. H-^j. 



20. tV-I 



25. V 



_2 

¥ 



28. H-i 



;?5. 4|— 1|. 



<?0. ^ 
31. 9f 

S3. 5i 

55. ^ 

36. 6i 
,57. 8^ 



-H. 

-2f. 
-2J. 



II. 



1, Joseph had %^ and gave away $J ; how much had 
he left ? 

2, Lucy paid ^ for a Geography and <5^ for a Gram- 
mar ; how much more did the Geography cost than the 
Grammar ? 

«?. A man owning a mill sold -^ of- it ; what part does 
he still own ? 

^. Philip bought 2^ pounds of candy and eat 1| 
pounds ; how much had he left ? 

5. A girl having $7f loses $3^ ; how much has she 
remaining ? 

6, A farmer owning 6^ acres of land sells 2^ acres j 
how many acres has he remaining ? 



atj^tfeAOtioi^. 



n 



y. A man having $10f , paid %h\ for a ton of coal, and 
$2J for a cord of wood ; how much had he left ? 

8. From -^ of a dollar William spent -j^ of a dollar. 
What part of a dollar had he left ? 



% 
I 



WRITTEN EXERCISES. 

i. Find the difference between | and f. 

OPERATION. 

Solution. -^-Reducing the given fractions 
«^ to equivalent fractions having the least com- 

g ^ 5 _. 40 mon denominator, we get ff and f}. Then, 

9 X 3 _. 27 • ** ^^^™ ^ ^^*^® ^• 
j^. From 157| take 85|. 



OPERATION. 
30 



85| 



6x3 = 18 
5x5 = 25 



the required difference is 71fJ. 
Find the value of : 



Solution. — Having reduced the frac- 
tions to equivalent fractions having the 
least common denominator, we find that 
U cannot be taker from ^. We, therefore, 
take 1 — IJ, fron 157 and add it to Jf , 
which gives ^. Now, ^ from ^ leave 
fj, and 85 from 156 leave 71. Hence, 



3. i-i 

5. i-i 

6. I- 1 

7. f-i 

10. i-f 






i^. H-4 



15. H-i 



i5. A-f 






A 



^6. tt 



3 



j27. 26 

^^. 37 

29. 42 

c?0. 56 

3L 71 

c?j^. 90 

.5^. 64 

34. 47 



18*. 

15f 
12*. 
lOf 
20|. 
Slf 
29f 
40i. 



« 
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33^ 39^-12. 

36. 283>y-20. 

37. 71^-31. 

38. 48VV— 15. 

39. 82t\-27. 
^0. 56^—49. 



^i. 42f . 
4^. 92^- 
^^. 75f 
U' 87i- 
^5. 51|. 
^e. 67|- 



36f 
25i-. 
63f 
39f 
37f 
24J. 



^7. 200-1^-191^. 
^^. 324iV— 180A- 
49. 602^^-121^1. 

^0. 2i|i-liH. 
51. 600|*i-437^. 

5^. 1001^-906^. 



MX>NTAIj MXEItCISJSS, 

1. Joseph paid -^ of a dollar for an Arithmetic, and ^ 
of a dollar for a History. For which did he pay the 
more, and how much ? 

2. A man owning a factory, sold ^ of it ; how much 
did he still own ? . 

3. Thomas gathered 9f quarts of strawberries, and 
sold 7| quarts ; how many quarts had he left ? 

4» Henry will be 27 years old 12^ years hence ; how 
old is he now ? 

5. Having $39|J^ in. the bank, what amount must 1 
add to it to make the sum $60 ? 

6. A grocer sold ^ of a box of tea from a box ^ full , 
what part of the whole box was left ? 

7. William earns $15t^ a week, and Louis $30J^; 
how much does one earn more than the other ? 

8. If I buy a slate for 6f cents, a Reader for 65 1 cents, 
and a Grammar for 27-j^ cents, how much <3hange will 
I receive from a 15 bill ? 

,9. Mr. BrowTi sold \ of his estate to A, \ to B, and 
^ to ; what part remained unsold ? 

iO. If I had $8f more than I have, I should have $23^. 
How much have I ? 

11. One man travels 37J miles a day, and another 31| 
miles a day. How many miles does one travel more than 
the other ? 
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1. A man bought a farm, 23 6| acres, and sold 187-^ 
acres of it ; how many acres had he remaining ? 

Ans. 49^^ acres. 

^. Having $184^, I bought a certain amount of cloth 
and had 163^ left ; what did the cloth cost me ? 

Ans. $121^V- 
3. What number must be added to 164|- to make 
237^? Ans. 72|. 

4- Sold a barrel of flour for $9|, and a barrel of 
potatoes for $4^. Which cost the more, and how much ? 

Ans. Flour, $4ff. 

5. From a cask containing 60|- gallons of cider I drew 
off 17fJ- gallons ; how many gallons were left ? 

Ans. 42f gallons. 

6. A has I16J, B has |17|, and C has $8J ; how much 
less than $78^ have they all ? Ans, $35| 

7. A lady having $150, made the following purchases : 
a bonnet for $10^, a cloak for $47-J-, and a shawl for $65^. 
How much had she left ? Ans. $27. 

S. A merchant has 2 casks of wine each containing 
56| gallons. If he sell 334^ gallons from each of them, 
how many gallons will he have left ? 

Ans. 4:G-^^ gallons. 

9. A father bequeathed $5000 to his three sons. The 
first received $816-j- ; the second, $1684| ; and the third, 
the remainder. What did the third receive ? 

Ans. $2498|^. 

10, Sold a quantity of grain, that cost me $6782|, for 
$4896^. I afterwards bought a second quantity for 
$6115^, and, sold it for $8975. What did I gain or lose 
on both transactions ? Ans. Gained $972|^. 
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11. A grocer earned $65| and received a presetit of 
$30Jf. He then bought a barrel of sugar for $12^, and 
groceries to the amount of $25-^ , Low much had he re- 
maining ? Ans. I58f J^-. 

12. A drover bought 5 cows for $240-J, and after pay- 
ing 145^^ for pasturage, he sold them for $375|. Did 
he g&in or lose, and how much ? Ans, $89^ gained. 

13. To what must I add 199| to make 574^ ? 

1^. A man having to make a journey of 89-j^ miles, 
iralked 16^ miles the first day, 27 J miles the second day, 
£9^ miles the third day, and finished the journey on the 
fourth day. How far did he walk the fourth day ? 

Ans, 15^ miles. 

15. A merchant has on hand 495 pounds of tea, of 
yhich 242J pounds are Hyson, and the remainder Ooloug. 
How many pounds of Oolong tea has he ? 

Ans, 252 J pounds. 

16. What number must be added to the difference be- 
tween 175| and 204^ to make SOl^-J ? Ans. 273^. - 

17. What fraction added to the sum of \, i^, -j^, and 
^ will make ^^ ? Ans, -^, 

18. How much will be left of a piece of cloth contain- 
ing 73-1^ yards, after cutting from it 5 coats and 7 vests, 
allowing -| of a yard for a vest and 3f yards for a coat ? 

Ans, 494J yards. 

19. Two men being 8496 feet apart, travel towards 
each other, one at the rate of 190f feet in an hour, and 
che other at the rate of 101|^ feet in an hour. How far 
apart are they at the end of two hours ? 

Ans. 7912^ feet. 

20. A man owing $85, paid at one time $19-^^ and ^t 
mother $32^^. How much does he still owe ? 

Ans. ^m. 



MULTIPLIOATIOK. 
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MULTIPLICATION. 

lOl. MtUtiplication of Fractions is the proc 
ess of finding the product of two or more fractions. 

Case I. 
10!3« To multiply a fraction by a whole number. 



OUAIi JQXEJRCI8E8 , 

1. Multiply -I by 4. 3^x7. 

Solution. — ^To multiply a fraction by an integer, we may eithei 
multiply the numerator, or divide the denominator by the integer. 
Thus, f X 4 = ^ = ^, Am, Or, f x 4 = | = ^, Ans, 

In multiplying mixed numbers, we may reduce them to improper 
fractions, or multiply their parts separately, and add the results. 
Thus, 3i X 7 = J X 7 = ¥ = 24J, Ana. Or, 3J x 7 = (3 x 7) 4 
(4 X 7) = 21 + 3i = 24J, Ana. 

L 



2.\x 4. 


10. ^ X 3. 


18. -A X 2. 


26. %\ X 4. 


J. 1 X 2. 


ll.^xb. 


19. A X 3. 


27. 3| X 5. 


^. |x3. 


IB. 1 X 6. 


20. A X 7. 


28. 7| X 4. 


5. 4x5. 


13. f X 7. 


Bl. VV X 7. 


;^P. 8^ X 8. 


6. f x6. 


U- i X 4. 


22. ^ X 9. 


30. 6f x5. 


7.4x4. 


15. 1 X 5. 


23. A X 4. 


31. 94 X 6. 


S. i X 3. 


16. 4x3. 


24. T^ X 5. 


<?^. 31 X 4. 


9. }x2. 


i7. -1x8. 


25. ^ X 6. 


^<?. 8f X 7. 



XL 



i. At $} apiece, what will five penknives cost ? 

2. At $1 a yard, what will 7 yards of alpaca cost ? 

3. What will 6 base balls cost at If each ? 

^. What will 8 pounds of cheese cost at $^ a pound ? 
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PRACTIONS. 



5. Find the value of 16 barrels of flour at $8| per barrel, 

6. If I gain $| on one yard of cloth, how much will 1 
gain on 15 yards ? 

7. What will eleven bushels of apples cost at $|- a 
bushel ? 18 bushels ? 30 bushels ? . 

<S. If a pound of tea cost %\, what will 16 pounds cost ? 

9. What is the cost of 3 barrels of flour at $8^ a bar- 
rel ? I7i? $9i? $6i? 

10. What is the cost of 6 tons of coal at $6J a ton ? 

11. What amount of money will pay for 5 weeks^ board 
at %1\ a week ? 

12. What is the product of 2^ + Sj, multiplied by 8 ? 



WRITTEN EXERCISES, 



1. Multiply f by 3. 



OPERATION. 



Solution. — ^To multiply the frac- 
tion f by 3, we multiply the numer- 
ator 4 by 3, and keep the same de- 
nominator. This operation gives ^ 
= IJ, for the required result. 
Or, since 3, the multiplier, is a 
factor of 9, the denominator of the multiplicand, we may also per- 
form the multiplication by dividing the denominator by the multl- 
plie/. Thus we obtain | = IJ, Ans. 



f X 3 = if = IJ, Ans. 

Or, 
J X 3 = f = IJ, Ans. 



What is 

•1x12. 
5. I X 20. 
-^. f X 36. 

5. I X 40. 

6. 4 X 32. 
r. i X 17. 
5. i X 54. 
5. |X45. 



the value of : 

10. \\ X 7. 

11. if x3. 

12. -^ X 6. 

13. H X 5. 
U' A X 7. 
15. -A- X 9. 
ie. i|x5. 
i7. ||X4. 



18. 131f X 9. 
i5. 215^ X 6. 
j^a 182| X 4. 

21. 360f X 5. 

22. o42| X 8. 

23. 418} X 7. 
^^. 2o4 X 9. 
25. 606i X 6. 



26. -^ X 66. 
^7. -Bl X 25. 
28. 19Vytx20. 
^S>. 121^ X 36. 

30. 518t»^ X 45. 

31. 363t^ X 56. 
<?jg. 284^ X 48. 
33. 110i|x60. 
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Case IL 
103« To multiply a whole number by a fraction. 

ORAL, EXERCIS MS, 

1. Multiply 6 by f . 

Solution. — Multiply the whole number by the numerator and 
divide the product by the denominator. Thus, 6 x | = J^f = 4, Ana, 
Or, 6 X I — 2 X J of 6 = 4, Ans, When mixed numbers occur, per- 
form the operation as in Case I. 

I. 



B. 3xi. 


10. 7xf 


i^. 5X:^5. 


&6. 9x34- 


3. 6x|. 


11. 6x3. 


19. 6xTfV 


J^7. 8x5|. 


4. 9x|. 


1^. 3xi 


^0. 4xiJ. 


;g5. 7x8f. 


3. 7xi. 


13. 4xf. 


^1. 8x\i. 


29. 5x3f 


6. 9x|. 


14. 9xf 


2^. 9x14. 


^0. 3x7f 


7. 3xf 


15. 7xf. 


^<?. 7xA. 


31. 4x8|. 


8. 8xf 


16. 8x|. 


^4. 6xH- 


,5:^. 9x5|. 


9. 5xf. 


17. Gx|. 


;^5. Sx-H. 


<?5. 8x7i. 



II. 

1, Joseph having 3 cents worth of candy gave John \ 
of it. How much did John receive ? 

2, What will -^ of a spool of thread cost at 5 cents a 
spool ? f of a spool ? -j^ of a spool ? 

3, What is the ^y of $9 ? Of $36 ? Of $27 ? Of 
$54 ? Of $72 ? Of $21 ? Of $48 ? 

^. At $8 a week, wh^t will a man earn in |^ of a week ? 

5, When sugar is worth 13 cents a pound, what will 
^ of a pound cost ? -^ of a pound ? * f ? f ? 

6, At 30 days to a month, how many days in -^ of a 

month? In I? In VV ? In f ? 

7, At $6 a yard, what will ^^ of a yard of cloth cost ? 



ts 
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imiTTEUr JBXMRCI8£!3. 

1. Multiply 8 by j. 

OPEEATION. Solution. — To multi- 

8xJ=(8-^4) X3 = 6, Ans. ply 8 by } is the same as 

Op to find } of 8. But } of 

I Q 8 is equal to 3 times J of 

8 X i = ^~- = 6, Ans. 8, which is 6. 

Or, multiplying the 



4 



whole number 8, by the numerator 3, and dividing by the denomi- 
nator 4, we obtain 6 for result. 



B. Multiply 25 by 4|. 



OPERATION. 
25 

15 = I of 25 
100 — 4 times 25 

115 = ^ times 25 

Or, 

25 X 4| = 25 X ^ = 115, Ans, 



Solution. — To multiply 
25 by 4{ is the same as to 
add the f of 25 to 4 times 
26. Now, f of 25 is equal 
to 15; and 4 times 25 ia 
equal to 100. Adding 15 
and 100 we get 115. Or, 
before multiplying we may 
reduce the mixed number, 
4J, to an improper frac- 
tion^ ^'.nd then perforir 



the operation as in the preceding example. 
Find the product of : 



3. 35 xf 
4' 75x1- 

5. 81 X f 

6. 78 xf. 

7. 67 x|. 

8. 44 xf 

9. 58 xf 
10. 95 x|. 



ii. 120 x^. 

i^. 352 xH 

13. 460 x^ 

14. 500 X ft 

15. 148 X A 

16. 256 X ft. 

17. 692 X ft, 

18. 428 X ft 



19. 396 x4f 
^0. 463 x6| 
^1. 850 x3f 
2^. 580 x7|. 
^3. 325 x8|. 
^4, 630 x7f. 
M. 245 x9f 
S6. 199 x3f 



f 



MULTIPLICATIOiq-, 



7& 



27. 66xl9f 

28. ISxoOf 

29. 61x12^. 

30. 47x44. 

31. 89xl2|. 
H2. 91xl6f 



33. 625x9^y. 
3'4. 420x2^. 

35. 760 x7A. 

36. 840x6Vt. 

37. 101x3t\. 

38. 238x5^. 



39. 316x'22i. 

40. 659 xl4- 

41. 285x50f 

42. 245x25^^. 

43. 461x32VV. 

44. 676x40i|. 



CXSE III. 

104, To find the product of two or more ftac- 
iions or mixed numbers. 



OMAL EXERCISMS, 



1. Multiply i by f 

SoLDTioK. — Multiply the numerators together for a new numer- 
ator, and the denominators for a new denominator. Thus, f x | 
— ^, Ana. Reduce mixed numbers to improper fractions. 



L 



2. 
3. 

4- 

5. 
6. 

7. 
8. 



ixi. 
ixf 
ixf. 
fxf 
ixf. 
ixi 



9.|xf 



10. 
11. 

m. 

13. 

U- 
15. 

16. 

17. 



fxA 
4xH 

|xM 

+ xH 

fxtt 
|x^ 

fxA 



Bl. 

B2. 
23. 
24. 
25. 



TJ XJ^ 

AxJf 
AxH 



^6. 

28. 
29. 
30. 
31. 
32. 
33. 



fxl^ 
|x2|. 

ixPJ. 
*x3i. 
|x5i. 

ixif 

|xCf. 
|x2f 



II. 



1. If a ton of coal cost 15^, what will | of a ton cost ? 

2. What cost J of a yard of muslin at 12|^ cents a yard ? 

3. What will be the cost of f of a quart of chestnuts 
at 7^ cents a quart ? 
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FRACTIONS, 



^. What is the \ of 14^ ? | of 2j^ ? ^ of 9^ ? 

S. James having $| gave his brother ^ of it ; what 
part of a dollar did his brother receive ? 

D. When rye is worth $| a bushel, what will -J of a 
bushel cost ? 

7. At 12^ a yard, what will | of a yard of cloth cost ? 

S, What will i a pound of tea cost at ^ a pound ? 



WRITTEN EXEJtCISES. 

1. Multiply -j- by f . 

OPERATION. 

ix\ = \ X 3=Y 
15 

V^ ^ ^ = TTzr^ = H = A. -4/^5. 



9x7 
Or, 

3 

the product of f x 3 by 7. This gives 



6 X ^ 



Solution. — To mul^ 
tiply f by f we first mul- 
tiply f by 3, which gives 
Jjf. But this result is 7 
times the required prod- 
uct, because 3 is 7 times 
the given multiplier. 
Hence, to find the true 
product we must divide 

= ^, Ans, 



3 

Note. — Cancel all factors common to the numerators and denom- 
inators. 



S. Multiply 64^ by 48f . 







OPERATION 


• 








64| 
48f 




■ 


■ > 

) 

2) 


128 — 

48 = 


42| = 
24 — 


ix| 

64 x| 

i X48 






512) 
256 ) 


64 


X 48 



3139 = 64J. X 48| product. 



Solution. — Instead of re- 
ducing to improper fractions, 
as when the numbers are 
small, multiply the whole 
number and the fraction of 
the multiplicand separately, 
first by the fraction and then 
by the whole of the multiplier. 
Take the sum of the partial 
products for the required 



MULTIPLIOATIOK. 
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Eind the product of : 

11. 

12. 
13. 

U- 
15. 

16. 

17. 

18. 

35. 
36. 
37. 
38. 
39. 
40. 

41. 

42. 



4- Hxi- 

6. Ifxf 
6. -Hxl. 

7- Hxf 
8. Hxi. 

10. ^Vxf 



27. 41| 

28. lb\ 

29. 62i 

30. %^ 

31. 78f 

32. 34 

33. 48f 



xl2i. 

xioj. 

xl5J. 
X42J, 
x26f 
Xl5f 
X30i. 
X65i. 



5i. 221|x20}. 

52. 430^x164. 

53. 387f x47i. 

54. 564|x32f 

55. 102ix56i\ 
5ff. 670|xlOA 



ixjxf 
ixjxf 
^xixf. 
i X I X f . 
fx+xj. 
i X J X f 

■J X -jf X 4"» 
*x|xf 

2301 xf 
189|xf 
350i X |. 
436|xi 
170f X f . 
530f X f 
280 J X f . 
600i X i- 



23. i 
26. f 



4^. 
45. 
46. 
47. 
48. 

49. 

50. 



360i 
135^ 
270| 
307i 
405| 
U^ 
193| 
200f 



Xl21. 
X22i. 
x35J. 
X76|. 
x29J. 
x84|. 
Xl2f 
X62i. 

X50i. 
X42i. 
X32i. 
Xl8f 
X32f. 
X21i. 
x24J. 
X27t. 



57. A-Xi%Vx5|. 

58. 16|xl78xH. 

59. 48xf xS^xH- 

60. (|+4)x(f-T8r). 

61. (2|_li)x(16i+8|)xlT^. 

62. [(140-19f)x(52i + 3i)]x21i. 



MENTAIj BXX1RCISE8 . 

1. What will 4 barrels of flour cost at $7^ a barrel ? 

2. How many bushek of wheat will 27 bags hold, if 
each hold 3^ bushels ? 

3. If it take 4i^ yards of cloth for a coat, and 3^ yards 
for a pair of pantaloons, how many yards will be required 
to make 4 of each P 
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^ How long will 1 man take to do a certain piec» of 
work, if 8 men require 12J days to do it ? 

6. Ub, person^s expenses be $15 a week, whac will he 
spend in 7f weeks ? 8f weeks? 

6. Joseph having f of a pound of candy, gave ^ of it 
to James, ^ to William, and } to Henry. What part of 
a pound had he left ? 

7. Mr. Smith owning f of an iron foundry, sold.^ of 
his share. What part had he left ? 

S: A man lost ^ of his money at play, and then won | 
as much as he had lost. What part of his money had he 
then ? 

9. At $3^ a yard what will 4^ yards of cloth cost ? 

10. Bought a wagon for $35|, and sold it for ^ of what 
it cost. What was the loss ? 

11. What will I of i of 216 gallons of oil cost, at $| a 
gallon? At$J? At^? 

12. A man paid $16f for an overcoat, and ^ as much 
for a vest. How much did he pay for both? 

13. Thomas gave each of 6 poor persons ^ of a dollar, 
and had 5} dollars left ; how much had he at first ? 

14' If 6 pears cost f of a dime apiece, what will 24 
cost ? 16 ? 32 ? 12 ? 14 ? 

15. James having spent \ of his money, found as much 
as J of the remainder. What part of his money did he 
then have ? 

16. An orchard contains 66 trees, | of which are pear * 
trees ; f of the remainder are peach trees ; and the rest 
bear apples. How many apple trees in the orchard ? 

17. If one dozen of eggs cosx %-^, what will 12 dozen 
cost ? 25 dozen ? 44 dozen ? 

18. Find the cost of 20 pounds of cheese at 11| cents 
a pound. 30 pounds. 16 pounds. 



lttTL*li»L10AtlOir. B^ 



WniTTEN MXBBCI8B8. 

% 

1. A farmer bought 27 acres of land at $96|- an acre, 
and 75 head of cattle at $23|^ per head. What did he 
pay for all ? . Ans. 143 74f. 

2. A flour merchant bought 565 barrels of flour at |5| 
per barrel. He sold 420 barrels at $3jt a barrel, and the 
remainder at $8|. How much did he lose ? 

Ans. |618|. 

3. What will be the cost of f of a piece of cloth con- 
taining 337^ yards, at $5^ a yard ? Ans. $787|. 

4' A has $3 71 J ; B has 16f times as much ; and C has 
$270} more than A and B together. How much have 
they all? Ans. $13409f 

5. A daughter is 19^ years old, and her mother lacks 
9f years of being 3 times as old. What are their united 
ages ? Ans. 67f} years. 

6. A -man travelled 218J miles in three days. The 
first day he travelled \ of the whole distance, and the 
second, J as far as he travelled on the first day. How far 
did he travel on the third day ? Ans. 160t^ Aiiles. 

7. If a train of cars run 25 J- miles in an hour, how far 
will it run in 64 hours ? Ans. 162t^ miles. 

8. Paid $249^ for a horse and sold him for f of what 
he cost. What was the loss ? Ans, 183^. 

9. When raisins are worth $^ a box, what will 135^ 
boxes cost ? Ans. $122}^. 

10. Two sevenths of a pole is in the mud, \ of it is in 
the water, and the rest of it is in the air. How much 
less than f of it is in the air ? Ans. |J feet. 

11. One person spent 12 for coal worth $5 a ton ; and 
another $4 for a quantity worth $6 per ton. How much 
ioes one purchase more than the other ? Ans. ^ ton. 
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12. From a flock of sheep containing YOO, I lost ^, 
and afterward added f as many as remained. By what 
part of itself was the original flock incrcAsed or dimin- 
ished? Ans. Diminished -^. 

13. A gentleman having ^ of 213|- acres of land, sold 
^ of his share. How many acres did he sell ? 

J ns. 80-^ acres. 
14» What will be the cost of f of -^ of a ton of hay at 
$4J per ton ? Ans. $2^. 

15. A boy sold 9f dozen of eggs at 3 cents apiece. He 
received in payment 6| pounds of batter at 20 cents a 
pound, and 2 J yards of ribbon at 4 cents a yard ; how 
much was still due him ? Ans. $2.09^. 

16. Mr. Carson rented a farm at J54|^ a month, taking 
a lease for six years, but disposed of the lease at the end 
of 4f years. How much rent did he pay ? 

Ans. $3038. 

17. A man at his death left his wife $18400, which 
was J of his estate. She at her death left | of her share 
to her daughter. What part of the father^s estate did 
the daughter receive ? • Ans. \. 

18. If a horse eat f of a bushel of oats in a day, how 
many bushels will 20 horses eat in 8|- weeks ? 

Ans. 7934 bushels. 

19. At the rate of 3640 words in an hour, how many 
words will a man utter in ^ of an hour ? 

Ans. 3094 words. 

20. *If by working 13 hours a day, a piece of work can 
be done in 53§ days, in what time can it be done by work- 
ing one hour a day ? Ans. 69 7f days. 

21. Find the cost of the following : 27 barrels of ap- 
ples at $3-| a barrel, 39 bushels of strawberries at $4J- a 
bushel, and 140 quarts of nuts at 14|- cents a quart. 



• ivisioir. 
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DIVISION. 

105. Division of Fractions is the process of 
dividing when one or both of the terms are fractional. 

Case I. 

106. To divide a fraction hf an integ^er. 

oraTj exercises, 

1. Divide f by 2. 

Solution. — Divide the numerator by the whole number, and keep 
the same denominator; or multiply the denominator by the whole 
number, and keep the same numerator. Thus, f -f- 2 = |, Ana. 
Or, I -*- 2 = A = f , Ana. 

1. 
18. ff-r-5. 



2. t-^2. 

3. 1-^2. 

5. i 



3. 

6, I--6. 

7. -I--4. 

O. "1^-7-3. 

9. 1-5. 



10. f-^6. 

11. 4^4. 

12. I 

13. i 



9. 
3. 

8. 
6. 

16. |H-5. 

17. |-^8. 



i5. I 



4. 



i5. VV 
23. ^-T-4. 

^5. 4^-r5. 



^6. 3f~3. 

^7. 5i-r-6. 

28. 8f-^7. 

^^. 6J^2. 

^0. 4^~8. 

31. 9^—5. 

33. l|-^5. 



^L 



i. James shared f of a dollar equally between two 
companions ; how much did he give each ? 

2. Henry paid $ of a dollar for 3 bats ; what was each 
worth ? 

3. Mary did | of her work in 4 days ; what part of the 
work did she do in a day ? 

4. If 10 rubber balls cost | of » dollar^ what will I 
rubber ball cost ? 



^ 
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5. Divide | of a ton of coal among 3 poor families ; 
^iiai part of a ton will each receive ? 

6. Divide f of a dollar into 5 equal parts. 

7. How many times are 3 contained in ) ? 



WRITTEN BXBMCISBS. 



1. Divide ^^ by 3. 



OPERATION. 



A -=- 3 — "Tq~ — 



13 



A 



Or, 



Solution. — To divide ^^ by 3 we 
may either divide thenumeratoi' or 
multiply the denominator by 3 ; 
which ir. each case gives y\ for re- 
sult. By the first operation we di- 
minish the wumber of parts; and by 
the second, we diminish their value. 
In both cases the result is the same. 

Notes. — 1. Whenever the numerator is a multiple of the divisor; 
the operation should be performed by dividing the numerator. 

2. Mixed numbers should be reduced to improper fractions be- 
'^*e dividing. 



^^3 = 



13 X 3 



A 



Find the value of : 



3. It 

4- H 



s. H 



6. A 

8. -J>- 



4. 



5. 
4. 



8. 
■7. 
9. 
6. 
•8. 



TT 

5. H 



ge, 125^^12. 

27. 250|-^20. 

28. 327tH-15. 

29. 400J-5-24. 



10. H 

11. U 



12. 

12. ii~15. 

13. \i~16. 
U' fi-^27. 

15. HfH-15. 

16. i||-M6. 

17. lfl-^25. 



30. x56i- 

31. 19^ 



32. 260f 

33. 345^. 



33. 
16. 
12. 
16. 



18. 
19. 
20. 
21. 



23. 
24. 
25. 



10|- 
25J. 

37i 

16f 
15f 
10}. 

l^ 



8. 
6. 
5. 
•7. 
•3. 
•6. 
5. 
-4. 



34. 1353-5-^5. 

35. 440^^30. 

36. 137^-^-50. 

37. 210t-^-60 



J>ITI8I0K. 



I? 



Case II. 
107. To dlTide an Integer by a ft-action. 



OSA.X, EXEXCISES 

1. Divide 5 by J. 



SOLUTION.- 

the fraction, 
5-i-} = y = 



-Multiply the whole aumber by the denominator c4 
and divide the product by the numerator. Thus. 
6f , Ana. 



S. 6 

5. 9 
4. 6- 

6. 8. 

6. 5 

7. 8- 

8. 7- 

9. 9. 



■f 
•f 
•i- 
•f 
•f 



^i 



10. 12 

11. 15 
IB. 16- 
13. 27 
U. 12- 
i5. 18 
16. 32 

I ir. 15 



•f 
•f 
•J- 



•f 
•*• 

.5. 
4 

•4 



I. 

20. 20-^1 
^«. 25H-i 

25. 24-4- 1 



^e, 39. 

^7. 40. 

28. 36. 

^5. 49- 

30. 25- 

,5i. 42- 

.fj^. 18 

33. 32 



3i. 

■If 
If 

■8f. 
■H. 



^If 



II. 



i. How many packages of tea, containing f of a pound 
each, can be made from 8 pounds ? 

^.18 pounds are f of how many pounds ? 

3. If f of a piece of work can be done in 6 days, what 
time will it take to do 4- of it ? 

4* How many fourths in 6 pounds ? In 8 pounds ? 

6. If a boy earn | of a dollar a day, in what time will 
he earn 18 ? $10 ? $5 ? 

6. At I of a dollar a yard, how many yards can be 
bought for $10 ? 

7. How many penknives at %^ each, can be bought foi 
•12? For $6? For $9? For $11 ? 
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1. Divide 16 by f . 



OPERATION. 



16^f = ^-i-i = 21^. 
Or, 



Find the value of : 



Solution. — Before dividing w« 
reduce 16 to fourths. 16 is equal 
to ^ ; which, divided by }, gives 

¥ = 21J. 

Or, multiply 16 by the denomi- 
nator 4, and divide the product by 
the numerator 3. This operation 
gives 4^ = 21J, the required result. 



2. 21 

3. 15 

S. 37 



6. 29-j-l 

7. 65-^1 

8. 78-j-f 

9. 56-r-i 



i 



iO. 18- 
11. 54 
i^. 49 



14. 90 
IS.. 72 



u 

i7. IB-ft 



JL 



10 



18. 605 -^7i. 
i5. 322-^ If, 
;?0. 124-=-3f. 



21. 428-5-3i„ 

22. 350-i-3|. 

23. 272-^6J. 

24. 837-J-5f. 
2d. 982 -5- 7^ 



Case III. 
108. To divide a faction by a fraction. 

OMAI, MX MRC tS ES, 

1. Divide f by f. 

Solution. — Invert the terms of the divisor, and proceed as id 



multiplication. Thus, f-i-|r=fxf = J^, Ans. 



I. 



2. i 

4- i 



5. i-i- 



I- 

I- 



•f. 



6. i- 

7. I 

8. f 

9. *• 






10. I- 

11. I 

12. |. 

13. I 



-i- 



f 



14. if 

15. i 

16. 4 

17. i 



-f. 



*• 
i- 



i 



oiYisioir. 



Sd 



18. 
19. 

20. \i 



A 

A 



21. ^-^f 






^5. i 



J 






-Mi 



A" 



29. h\-^\\. 



30. 8f 

31. ^ 



32. 7f 

33. ^■ 



If 

8f. 
If 



II. 



i. How many pounds of butter can be bought for t J, 
at $J a pound ? 

2. How many 6ths in a third ? In a J ? 

3. How many pounds of cheese at %\ a pound, can be 
bought for li? *^? $1? If? $1? 

4» How many J pints can be put in a bottle containing 
I pints ? 

5. How many pieces of ribbon ^ of a yard long, can be 
cut from a piece ^ J of a yard long ? 

6. Sarah having f of a pie, gave each of her sisters -^ 
of a pie ; how many sisters had she ? 

7. Divide the sum of | and \ by their difference. 

" wri'tten exercises. 
1. Divide 4^ by |. 

OPERATION. 

Or, 

f of quotient = ^ 



<< 



te 



h or 



Cf 



7 X 
4 X 



dividend 4» for product 
of the quotient is equal 
tient, is equal to 8 times 
equal to 1^. 



Solution. — Having re- 
duced the two given frac- 
tions to a common denomi- 
nator, divide their numera- 
tors, which will give |f = 

2. In this problem we 

have to find a quotient, 

which, when multiplied by 

the divisor f , will give the 

Hence, | of the quotient is equal to ^ ; J 

to J of 4» or 4 -^ ( 7 X 3 ); and |, the quo- 

4^(7 X 3), or(4x 8)h-(7 x 3), which is 



3 

8 



~ 7 X 3 ~ ^**- 



do 



^KAOirioirs. 



£. If I of a gallon of molasses cost | of a dollar, how 
much will a gallon cost ? 



OPERATION. 



<* 



(t 



— ^ 1 



f gaJ. = $J 
f 



8X3 



7X6 
8X3 






Solution. — If | of a gallon cost 
$1, ^ of a gallon will cost | of $}, 
which is $^; and f, or 1 gallon, 
will cost 5 times $^, or f|f , which 
is equal to $1^. 

Note. — ^The solution of this prol> 
lem affords a practical illustration 
of the following concise and valu^ 
able rule: *^ Invert the terms of the divisor and proceed as in mul- 
tiplication" But care must be taken that the pupils understand 
Jiow to distinguish between the divisor and the dividend. To attain 
this end they should, at least in the beginning, be required to giy€ 
a thorough analysis of every problem. 



Find the yalue of : 
3. ^. 



4- 

5. 
6. 
7. 
8. 
9. 
10. 






1^ 






f 



11. tt 



1^- M-^A 

13. JU^iA 



TT 



15. H 

16. H 



17. M- 

18. M- 



A 



y 

A 



-H 



nr 
•if 

•A 



19. 15J 

20. 37i- 
I 21. 33f 

22. 84:J- 



24. 20f 
^5. 40f ■ 
^e. 66f 



.2f 

If 

4f. 



31. 
2f 



J^7. 125J 
28. 214| 



«^. 321J. 
30. 140|. 
^i. 260f 
<?^. 300f 
33. 459f- 
J^. 283f . 



-lOf 
•20i. 
15f. 
■19|. 
24f 
16i. 
30f 
60f. 



55. 

37. 
38. 
39. 
40. 

41. 

42. 



4163|. 
6075f 
3982f 
5100f 
2095J- 
1776|. 
2612f 
1087i- 



-33^. 

■62^. 
25^. 
•72J. 
30i. 
70f 
•72+. 
25f 
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COMPOUND AND COMPLEX FEACTIONS. 

109. JEteduction of Compound and Com* 

plex Fractions is the process of changing them to 

simple fractions. 

Case I. 

110. To reduce compound fractions to simple 
ones. 

1. What is the value of 4 of J ? 

Solution. — f of J equals -fg ; and sinca 

OPERATION. I of f equals -fg, f of f equals 5 times -/g, 

iJ.of|- = -l}'Xf = J^f which gives Jf for the required value of 

the given fractions. 



What is the value of : 

2. f of I ? Ans. VV- 

S. 4 of I ? Ans. \^. 

^, + of 5^ ? Ans. H. 

5. ii of -}-|- ? Ans. |^. 

6. \%oi\l^ Ans. }. 

7. ^ of M ? Ans. A. 



8. ^off of|? 
£^. A of i of If ? 

10. ioi^oi\\il 

11. ^ of If of ^ ? 
12' Hiofff of^? 
13. i^of If of^offf. 



Case II. 
111. To reduce complex fractions to simple ones. 

i. Eeduce -| to a simple fraction. 

OPERATION. 



Solution. — This expression signiiied 
that J is to be divided by |. Hence, by 
applying the rule for division we have {x 



i = l^l = ixf 
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WRITTBK JBXSUtCia E8. 

Reduce the following to simple fractions : 



2. -. 


3.^. 4. 


H. 

A 






R 3i 


'' s- *• 


12f 
16J 




^- 30f* 




11. «^^i 

iixA 




i;g. 


iVsxH 
Axfl 




■r/ 14i 64 




i5. 


20 12^ 

9+^ ^ 


MEJfTAI. BXEBCI»ES. 





i. If 2 pounds of tea cost If, what will 1 pound cost ? 

2. How much butter can be bought for $8 at $f a 
pound ? 

«?. Joseph divided f of a melon equally between his 
two sisters ; what part did each receive ? 

^. At $f a yard, how many yards of silk will 132 buy ? 

<?. If a train run ^ of a mile a minute, how long will 
it take for a trip of 50 miles ? 

6. How many bushels of oats worth $1J a bushel, will 
pay for some hay worth $63 ? 

7. If you divide 16f barrels of flour among 7 poor 
families, how much does each family receive ? 

8. When potatoes are worth || per bushel, how many 
bushels can be bought for $27^ ? 

9. If 23^ barrels of sugar cost $120^ what will one bar* 
rel cost f 
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10. If a turkey cost 9J^ shillings, how many turkeys 
can be bought for 47 j^ shillings ? 

11. How long will it take a horse to eat \^ of a bushel 
of oats, if he eat 4^ of a bushel in a day ? 

12. What will 1 dozeoi of eggs cost, if 26J dozen cost 
$10^? 

13. A gentleman having i^ of a factory, divided his 
share equally among his 5 children ; what did each child 
receive ? 

14. If 1^ of a yard of broadcloth cost $2^, what will 1 
yard cost ? 

15. How many men will be required to do in 1 day, a 
piece of work which 9 men can do in 6^ days ? 

WRITTEN EXERCISES. 

1. If 32f ounces of silver cost $27^, what is the cost 
of one ounce ? Ans. $0.85. 

2. If *48J- will buy 56| bushels of wheat, how manj 
bushels can be bought for $95| ? Ans. 112 j^ bushels, 

3. What will 1 barrel of sugar cost, if 52J barrels cost 
$461^? Ans. J8|. 

4. Bought 342J acres of land for $8605| ; what was 
that an acre ? Ans, %2b\. 

5. If 39 J tons of Lehigh coal cost |215|, what is the 
price per ton ? Ans. %b^. 

6. If 44 of a house be valued at 821800, what is the 
value of the whole house ? Ans. 134062^. 

7. At the rate of $35 J for 9| yards of cloth, how many 
yards can be bought for $88| ? Ans. 24fJ-. 

8^. The greater of two numbers is 2739, and their 
product is 27 ; what is the less ? Ans. -gfy. 

9. The product of two numbers is 442 and one of 
them is 52^ ; what is the other ? Ans. S^j. 
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10. A grocer sold 36 bushels of potatoes at 62^ cents & 
bushel, and received in payment, eggs worth 45 cents a 
dozen. How many eggs did he get ? Ans, 50 dozen. 

11. If 25 men consume ^ of 1400 pounds of meat in a 
month, how much does 1 man consume in the same 
time ? Ans, 40 pounds. 

12. A boy divided 306 apples among his companions, 
giving 19^ apples to each. How many companions had 
he ? Ans. 16. 

13. Henry Perkins bought land for $85340, and sold 
it so as to gain -f^ of the cost, or $25 an acre ; how many 
acres did he buy ? Ans. 1004 acres. 

14' A person having $6500, distributed -^ of it among 
some poor families, giving each family $181^9^. How 
many poor families were there ? Ans. 22. 



MENTAL REVIE\A^. 

I. 

i. 56 is J of what number ? 

Solution. — Since J of a certain number is 56, J of 
the number must be | of 56, which is 8. And if J of 
the number be 8, | of the number, or the number 
itself, must be 8 times as much as |^ or 8 times 8, which 
Are 64. Therefore, 56 is { of 64. 



OPERATION. 


i = 


56 


i = 


8 


* 


64 



2. 126 is \i of what number ? 

3. 16^ is J of what number ? 
4' 36 is 4^ of what number ? 

5. 60 is -^ of what number ? 

6. 15^ is W of what number ? 

7. 96 is \\ of what number ? 



8. 17ii8|? 

9. 19iis|? 

10. 13 is I ? 

11. 25 is I? 

12. 48;si? 

13. 56 is A? 
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II. 

t. 63 is T^ of how many times 5 ? 

OPERATION. Solution. — If ^^ of a certain number of times 

JL = 63 5 be 63, ^ of that number of times 5, must be 

Y^ f. J of 63, or 7; and |J of that number of times 

*^ 5 is 10 times 7, or 70. Hence, 70 is as many 

Ta ^^ *^ times 5 as 5 is contained times in 70, which is 

70 -^ 5 = 14. 14 tines. Therefore, 63 is A of 14 times 5. 



£. 40 is I of bow many times 16 ? 32 ? 64 ? 48 ? 
S. 75 is ^ of how many times 25 ? 75? 50? 100? 

4. 27 is ^ of how many times 72 ? 24? 48? 16? 

5. 42 is i4 of how many times 3 ? 17 ? 51 ? 34 ? 

6. 12i is i of how many times 60 ? 20 ? 30 ? 40 ? 

7. 60 is i of how many times f of 90 ? 60 ? 120 ? 

8. 3 J is I of how many times ^ of 25 ? 40 ? 50 ? 

9. IJ is 3^ of tow many times J of 100 ? 50? 40? 

10. 84 is ll of how many times f of lOJ ? 42 ? 30 ? 

11. 18 is i of how many times f of 15 ? 25 ? 45 ? 
Ig. 4 is I of how many times J of 9| ? 18f ? 4i^ ? 

III. 

1. 4 of 84 is I of what number ? ^ of what number ? 
B. ^ of 30 is how many twelfths of 72 ? 48? 96 ? 
S. i of 27 is 4 of how many times 6? 7? 8 ? 9 ? 
4* i of 32 are ^ of 21 times what number ? f of 30 ? 
5. f of I of 42 is 7 times what part of 120 ? 
6* At the rate of 8 oranges for 17 cents, how many 
oranges could you buy for 85 cents ? 

7. If 9 bushels cost $2, what will X4 bushels cost ? 

8. In what time can 12 men (Jo ^ fieo© of work tQT 
wWcb 4 Pien require 13 4fty8 ? 
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9. Sold a horse for $80, which was only |^ of its cost • 
what did I lose ? . 

10. If I of a barrel of flour is worth $12, what will 4^ 
barrels be worth ? 

11. If a boy earn $17f in 4 weeks, what will he earn 
in Idl weeks ? 

12. How much less than $15 will 10 yards of satin cost, 
if 5 yards cost |7| ? 

13. If a horse travel 27f miles i i 7 hours, how far will 
he travel in 5 hours ? 

i^. A man having 24| bushels of potatoes, sold | of 
them ; how many bushels had he left ? 

15. If ^ of a box of raisins cost $1^, what will ^ of a 
box cost ? 

16. How many pounds of sugar worth 13^ cents can 
be had for 4| pounds of butter at 20 cents a pound ? 

17. Henry and William together picked 8 times 4 J 
quarts of blackberries, and shared them equally with their 
companions. How many companions had they, if eaci 
received 3 J quarts ? 

18. Bought 32 yards of cloth for 196 ; but, being dam. 
aged, I sold ^ of it at $2^ a yard, and the remainder for 
what it cost. How much did I lose ? 

19. How many chestnuts will pay for 25 walnuts, if 9 
walnuts are worth 16^ chestnuts ? 

20. A man bought 35 sheep, at the rate of 10 for |14f . 
How much did they cost ? 

21. A boy gave 13^ cents for oranges at the rate of 15 
oranges for 22 j^ cents. How many did he buy ? How 
much would 20 oranges cost at the same rate ? 

22. Grafton is 162 miles from Albany, and ^ of this 
distance is 2 miles less than ^ of 3 times the distance to 
Weetfleld. How far is it to Westfield ? 
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23. The insurance of a ship amounted to $1200, and 
\ of that is Tg^ of 8 times the value of the cargo ; what is 
the value of the cargo ? 

2Jf. If a sleigh cost $150, what would be the cost of a 
wagon, if | of the cost of the sleigh were ^ of twice the 
cost of the wagon ? 

25. A coat cost $30 ; the ^ of which is f of 12 times 
the price of a hat. What is the price of a hat ? 

26. A boy being asked his age, said that 27 years 
equalled f of 3 times his age. How old was he ? 

27. Mr. Brighton gave $45J for a cow, which was \ 
as much as Mr. Anthony paid for his. How much did 
both cows cost ? 

28. A man after spending f of his fortune, found that 
$500 was ^j of what he had remaining. What was his 
fortune ? 

29. If a 4-pound loaf cost 13 cents when flour is $61^ a 
barrel, what will it cost when flour is $9 a barrel ? 

30. To f of a gross, add f of a hundred, and subtract 
the sum from ^ of a thousand. 

31. If it require $45 worth of provisions to serve 12 
men 3 days, how many dollars^ worth will serve 3 men 6 
days ? 

32. Philip spent | of all his money, and gave the re- 
mainder for 15 yards of cloth at $2f a yard. How much 
had he at first ? 

33. When A and B engaged in play, A^s money was \ 
of B^s. B gained $25, which was \ of 2^ times as much 
as he commenced with. How much had A left ? 

34' A merchant, after selling from a cask of wine 12 
gallons more than \ of the whole, found that the num- 
ber of gallons left was just twice the number of gallons 
sold. How many gallons did the cask contain at first ? 



18 WKITTBN REVIEW. 

S6. I 3old 2 barrels of flour for llSf, which is \ of 
^hat I receiyed for all I had left^ at 16^ a barrel ; how 
tnany barrels did I sell in all ? 

36. Thomas has 75 cents and James 63. Thomas 
spent \ of his^ and James lost ^ of his ; what part of 
Thomases money then equalled Jameses ? 



-»•»■ 



^VRITTEN REVIE^V. 

i. A gentleman divides $5000 into 5 equal shares^ and 
gives 3j^ of these shares to a benevolent society. What 
amount has he left ? Ans. 11500. 

2. How many pounds of coffee at 19i^ cents a pounds 
must be given for 23| pounds of butter at 24| cents a 
pound ? Ans. 29f pounds. 

3. A farmer gave \ of all his money for a horse^ \ of 
it for a cow^ and had 1175 left. How much had he at 
first? Ana. •392. 

4' I have 563f acres of land. How much will be left 
after selling -J^ of f of it ? An&, 177f acres. 

5. How many pairs of sheets requiring 4f yards can. 
be made from a piece of sheeting containing 54 yards^ 
leaving a remainder of 11 J yards ? Ans. 10 pairs. 

6. If a boy earn 132^ in ^ of a year, how much will 
he earn in 8 months ? Ans. •107.50. 

7. The difference of two numbers is 473^-, and their 
sum is 1834 ; what are the numbers ? 

Ana. 684 ^^ '^^H- 

8. Mr. Bultitude's stock increased by ^ of its value 
jplup •484f\p = $6785 ] wh^t is tl^Q value of his stock ? 

4n«.$33604f. 



P. A mechanic received |1.25j^ a day for a certain 
time. After paying his board and other expenses with 
the f of his earnings, he had 115.06 left. How many 
days did he work ? Ans. SO days. 

10. Two pipes will fill a cistern in 62 minutes, and 
one of them in 93 minutes. In what time will the other 
fill it ? Ans. 186 minutes, 

11, A and B can do a certain piece of work in 7 
days ; A and C, in 9 days ; and B and C, in 6 days. In 
what time will all working together do it ? 

Ans. 4f( days. 

IS. Matthew agreed to work 32 days for $21 ; but 
was obliged to leave off after 13J days. What part of 
the 121 did he earn ? Ans, -f^ of it. 

13. Sold 1640 bushels of wheat which cost 62^ cents 
a bushel, for 49 cents a bushel. What was the loss ? 

Ans. •221.40. 

14- If a carpenter earn $3.60 a day, how many days 
will he have to work to pay for a suit of clothes, of 
which the coat costs 128^, the pants 19.75, and the vest 
I4i? Ans. 12|days. 

15. Exchanged 63 tubs of butter containing each 37^ 
pounds, at 22^ cents a pound, for 50 barrels of fiour at 
$8J per barrel, and received the balance in cash. What 
was the balance ? Ans. $118.27^. 

16. Sold my house and farm of 85f acres for $8132. 
Allowing $2750 for the house, what did I receive per 
acre for the land ? Ans. 163. 

17. If a man take f of a day to do a certain piece of 
work, how long will it take him to do J of | of it ? 

Ans, -f^ ot a, day. 

18. If 2 be added to both terms of the fraction |, will 
the value of the fraction be increased or diminished ? 
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19. A merchant sold 43 barrels of flour for 1506 1^ 
which was f as much as he received for all he had left at 
$8 a barrel. How many barrels did he sell in all ? 

Ans. 119 barrels. 

20. A and B bought 15900 acres of land, of which B 
was to have 7 acres as often as A 8. How many acres 
did each buy ? Ans. A, 8480 ; B, 7420. 

21. If 2 be subtracted from both terms of the fraction 
f , will the value of the fraction be increased or dimin- 
ished ? Ans. Diminished ^. 

22. Will the value of the fraction f , be increased or 
diminished if 2 be added to both of its terms ? If 2 be 
subtracted from both terms ? 

23. Two carpenters can do a piece of work in 37 days; 
the first can do J as much as the second. In what time 
can each do it ? Ans., 69f and 79f days. 

24' The sum of two numbers is 75840, and their dif- 
ference is equal to f of the less. What are the numbers t 

25. How many yards of carpet, at 11.87^ a yard, can 
I get for 200 quarts of strawberries at 27 cents a quart ? 

Ans. 28f yards, 

26. The difference between f and | of a number is 20 
more than -^ of the number. What is the number ? 

Ans. 840. 

27. A capitalist invested | of his capital in flour, | of 
the remainder in real estate, and the remainder, $22560, 
in stocks. What was the amount of his capital ? 

Ans. $60160. 

28. The sum of three numbers is 60^ ; the greatest is 
30 J, and the least is 12 J. Find their product. 

29. A woman bought eggs at the rate of 3 for 5 cents, 
md sold them at 2^ cents apiece, thereby gaining $1.00. 
How many did she buy ? Ans. 120. 



DECIMAL FRACTIONS. 

lis. A Decitnal Fraction is a fraction whoBe 
denominator is 10, or some higher power of 10. Thus, 
tV' I'iftf' iJfif' ^^-y ^"^ decimal fractions. 

113. Decimals, or decimal fractions, are like com- 
mon fractions, except tliat their denominators increase 
and decrease by the uniform ratio of 10. Thus, Jhe com- 
mon fraction -ji^, is the same as the decimal .18, 

114. A J^ixed Decimal is a mixed number vhose 
fractional part is s decimal ; as, 9.31. 

NOTATION. 

115. To express a decimal fraction, we place a point 
before the numerator and omit tlie denominator, 

116. When integers and decimals are written together, 
the former are placed on the left and the latter on the 
Tight of the decimal point, as shown in the following 

NUMERATION TABLE. 
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WBITTJBK JBXJBMOiaiBa, 

I. Write six tenths^ as a decimal. 
j?. Write forty-seyen hundredths. 
3. Write twenty-five thousandths. 

4 

Solution. — In number 1, the numerator, 6, is written as in sim* 
()le numbers, and the denominator, tenths, is indicated by placing 
ihe decimal immediately before it; thus, .6. 

In number 2, since 47 hundredths is equal to 4 tenths and 7 hun< 
dredths, we write 4 in tenths' place and 7 in hundredths' place, 
patting the point before the 4; thus, .47. 

In i^umber 8, because 25 thousandths is the same as tenths, 
2 hundredths, 5 thousandths, we write in tenths' place, 2 in 
hundredths', and 5 in thousandths', placing the point before the 
naught; thus, .025. 

4' Eighty-nine thousandths. Ans. .089. 

5. Three hundred four ten-thousandths. 

6. One hundred sixty-three millionths. 

7. Nine hundred nineteen thousandths. 

8. Seventyrsix ten-millionths. Ans. .0000076. 

9. Five hundred two hundred-thousandths. 
10. Forty-two hundred-millionths. 

II. Fourteen thousandths. Ans. .014. 
Ig. Eight hundredths. Ans. .08. 

Note. — ^When an integer and a decimal occur in the same written 
number, a comma should always be placed after the integer, and 
the decimal part should be introduce by the word and. Thus, 
200.004 should be written two hundred, and four thousandths ; but 
.204, two hundred four thousandths. 

13. Fifty-eight, and ten hundredths. 
14' One thousand three, and sixteen thousandths. 
16. Seventeen thousand nine hundred, and ten hun- 
dred-thousandths. 



KUHB&ATtOir^ 



lod 



16. Thirty, and five hundred fievea millionths. 

17. Three hundred three milli/>n, and two thousand 
seyenty ten-millionths. 

18. Sixty-one thousand^ and eleven hundredths. 

19. Seventy-five thousand, and ninety-six hundred<t 
thousandths. 

SO. Twelve million, and twelve hundred-millionths. 

£1. Six million sixty thousand, and two hundred sixty- 
four millionths. 

j^j?. Thirty billion one l^undred thousand thirty, and 
three thousand two hundred six hundred-millionths. 

S3. 8 million 40 thousand 9 hundred 1, and 901 hun- 
dred-thousandths. 

NUMERATION. 



WBITT:Eir BXBBCiaSS, 

Bead and write the following : 1. .83. 2. .067. 

Solution. — In number 1, .83 expresses 8 tenths and 8 hun- 
dredths; or, since 8 tenths is equal to 80 hundredth^ and 80 hun- 
dredths plus 3 hundredths equal 8S hundredths, this decimal may 
also be read 83 hundredths. 

In number 2, .057 expresses 5 hundredths and 7 thousandths; 
or, as 5 hundredths is equal to 50 thousandths, and 50 thousandths 
plus 7 thousandths equal 57 thousandths, it is also read fifty-seven 
thousandths. 



3. .1298. 
^. .0204. 

5. .0039. 

6. .00204. 

7. .50608. 

8. .01829. 



9. .3644. 

10. .420369. 

11. .0047812. 

12. 240.1800. 

13. 642.0871. 

14. 300.0094. 



15. 1408.00016. 

16. 871914.00809. 

17. 600001.0000061. 

18. 9000000.0000029. 

19. 50047.080060037. 

20. 130900.00041396. 



1«*4 
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21. .7854. 

^2, .0034. 

^'5. .0169. 

«^. .5236, 



II. 

25. 3.1416. 

26. .07958. 
J^r. 4.1888. 
^<S. 1.4142. 



29. .433013. 

30. 277.274. 

31. .4971499. 

32. 15.198684 



REDUCTION. 

Case I. 

4 

117. To reduce a eommon fraction to a decimal. 

WJtlTTEN MXMJtCIS ES. 

1. Reduce J to a decimal. 

OPERATION. 



1=7-8 = 
8 ) 7000 

875 = .875. 



Solution. — Since the value of a fraction ia 
equal to the. quotient obtained by dividing the 
numerator by the denominator, the value of | 
is equal to 7 -f- 8. To find this quotient we an- 
nex three ciphers to 7, which is equivalent to 
multiplying it by 1000. But the result ob- 
tained by dividing 7000 by 8 is 1000 times the true value of the 
fraction. We, therefore, divide this result, or quotient, by 1000, 
which is done by pointing off three decimal places. Heiice, the 
common fraction, |, is equal to the decimal, .875. 

Reduce the following to equivalent decimals : 



2. f 

5. i. 

6. H. 

' • tit' 
9» xIt* 



Ans. .8. 

Ans. .933 +. 

Ans. .9375. 

Ans. .75. 

Ans. .9. 

Ans. .95 

Ans. .004. 

Ans. .0144. 



10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 



23f|. Ans. 23.76. 

li. Ans. .91664-. 

15f|. Ans. 15.466 + . 

203VV. ^^^' ^03.4166 +. 

14. Ans. .9411 + . 

501f|. Ans. 501. 9696 + . 

96H* Ans. 96.6842 + . 



EEDtJCTIOK^. 
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Case II. 
118. To reduce a decimal to a common fraction. 

jr:BITTEK EXEJtCISES, 

1. Keduce .025 to a common fraction. 

OPERATION. Solution. — In this decimal, the numer- 

Q25 ^ 8g __ 1 ^ ator is 25, and the denominator is 1000 ; 

therefore, the fractional expression is yff^; 



which, reduced to its lowest terms, gives ^. Hence, .025 = -^, 

2, Eeduce the complex decimal, .16 J, to an equivalent 
common fraction. 



OPERATION. 



.15i 
100 



_15i___^ 
■ 100 ■" 100 



Solution. — The mixed decimal, .15J, is 
1^\ hundredths, which expressed as a com- 
mon fraction, becomes ^^. 



Change the 

3, .^^. 

4. .125. 

5. .05. 

6. .1260. 

7. .0255. 

8. .OOSf 
9.. -0033i. 

10. .1872. 

11. .0142^. 

SI. .00871 

22. .1265f 

23. .2537f 
B4. A0Q1\. 



following to equivalent common fractions 



Arts. |. 

Ans. \. 

Ans. ^. 

^ns. ■^. 

Ans. Y^. 
Ans, 5^. 
^ns. Itj. 



12. 24.075. 

ir?. 184.037f 

14. 67.0093^. 

15. .008|. 
iff. .93750. 
17. .3125. 

i<?. 12.0018J. 

19. 17.00125. 

20. 2.09125. 



Ans. 24^ 
Ans, 184^ 
-4w5. 67Tr^ 

^ns. ,f§^ 

Ans. 12 Y^ 
Ans. 17^^^, 



Ans. 



^^ 



26. .88048. 
^ff. .20625. 

27. .00058. 
^«S. ,15250. 



29. 26.1860. 

30. 70.9040. 
<?i. 48.0080. 
32. 40.6009. 
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ADDITION. 

119. Addition of Decimals is the prooesB of 
pTiding tf^ gum of two or more decimals. 

1. Find ""he sum of 15.09, 435.6082, .549, and 3.6. 

OFEEATiOH. SoLunoH.— Write the nmnbeis so that units of the 

15.09 same order shall stand In the same column. This will 

435. 6082 ^''^^i^i* ^ ^^ decimal pomts m the same column. Then 

^Q b^inning at the right, add each column separately, 

' settmg down and carrying as m simple numbers. The 

^' decimal point in the sum must be in the same column 

454.8472 with those of the giyen numbers^ 

Find the soitf : 

2. Of .524, .16, .0623, .800039, .0000403, .508, 3.002, 
60f, .12900, and 912.00972. Arts. 977.909385. 

S. Of 708.53, 6.007, 904.0031, .000082, and 60.00005. 

4. Of 80.016, 391.25, .0100096, and 8427.63050. 

5. Add, 90, and seyen tenths ; six hundred, and 36 
thousandths ; forty-nine thousand, and 2 ten - thou- 
sandths; and 50 millions Ans. 50049690.7362. 

6. Find the sum of ^, f, -f^y ^, and ^^ in deci- 
mals, correct to the fourth place. Ans. 1.6951. 

7. Add 18|, \\, .65f, 44.05, 83,V A^ ^^ 210.06f 

8. How many rods of f-^nce will enclose a field the 
rides of which are, respectively, 97.185, 75^^ 134. 002^, 
and 144} rods ? Ans, 451.T^58 rods. 

9. Add 3i, .6|, 4.2i, .44^, and 3.875f. 

10. Find the sum of 12^, 480.^25, 37f , 62.5, 2r^^.22f, 
6.1250, and 3864. &(. 

11. How many bushels of com in four bins, contain- 
Hig, respectively, 16.24, 24.5, .130|, and M^V^'^l^l^? 



SUBTBAOTION 10? 



SUBTEAOTION. 

1!30. Subtraction of Decimals is thv process of 
finding the difference between two decimals. 

WMITTVN EXXSMC ISXSa 

I. Subtract 6.0451 from 129.852; 

OPEBATION. Solution. — We write the subtrahend 

Minuend 129.852 under the minuend so that units of the 

«,. , , cA/iK-i same order shall stand in the same col- 
Subtrahend, 0.04:51 T^ i_ XI. J . 11- X XI- 

umn. If both decimals have not the 

Remainder, 1?'3.8069 same number of places, we annex ciphers 

or suppose them to oe annexed, and then 
proceed as in subtraction of simple numbers. Place the decimal 
point in the remainder in the same column as that of the minuend 
and subtra\end. 

jP. From 9040.187 take 867.348. Ans. 8172.839. 

3. From 884.13 take 197.487. Am, 686.643. 

Jj,. From 8431.00194 take 769.100086, 

5. From 4.009 take 3.641963. Ans. .367037. 

6. From .5^ take five hundred-thousandths. 

7. From 1 million take 9 millionths. 

8. From 42^^ take .93^^. ^ns. 41.622430. 

9. From 11.00011 take 1111 hundred-thousandths. 

• 

10, What is the difference between fourteen million 
one, and nine million sixteen ten-millionths ? 

II. From the sum of 5.16J and 38.5 take the differ- 
ence between 33. 3| and 20.05. 

12, Find the difference between nine thousand twely© 
hundred-thousandths and 2. 

IS. From eighty-four, and twenty-five thousandths 
yards of cloth, 39, and eight hundredths yards were cut. 
How many yards remained P 
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MULTIPLICATION. 

121. Multiplication of Decimals is the process 
of finding the prodact when one or both factors are deci- 
mals. 

WBITTEN ' X!X EJtCISES. 

1. Multiply 8.29 ty .43. 

OPERATION. Solution. — The decimals may be reduced to equiv- 

8.29 alent common fractions and then multiplied; thus, 

.43 «* X ^ = fM*5 = 3.5647. Or, multiply as inte- 

gers; and since hundredths multiplied by hundredths 
produce ten thousandths, the product must contain 



2487 

3^1y four decimal places, that is, as many as the sum of 

•3.5647 those in the multiplicand and the multiplier. 



2. Multiply 62.18 by .24. Ans. 14.9232. 

3. Multiply 127.05 by 1.8. Ans. 228.690. 

4. Multiply 6.0009 by 123.12. Ans. 738.830808. 

Multiply : 
S. 748.136 by 7.004. 



6. 2.014 by .735. 

7. 596.10 by 33. 

8. 6.35 by 87f 



9. 83.416 by 1000. 

10. 91.26 by 10000. 

11. .0019 by 100. 

12. 40.83 by 10. 



13. What is the value of 16| x .012^ x 100.02 ? 

14. What is the value of | x .01 x 140. 08| ? 

15. What is the product of one billion by one bill- 
ionth? Ans. 1. 

16. Find the value of 3.4 x 3.4 x .7854. 

17. What is the area of a field 123. 875 rods by 74. 6 rods ? 

18. At 9.75 dollars per barrel, what is the cost of 27.6 
barrels of flour ? 

19. What must I pay for 32.76 yards of cloth at •4.26 
per yard, and 29.126 yards at 13.60 per yard ? 



DIVISIOK. 
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DIVISION. 

133. I>ivision of Decimals is the process of 
dnding the quotient when one or both terms are decimals 



WJtITTEyN EXEMCISBS. 



1. Divide 9.5 by .625. 



Solution, — ^As the dividend must con* 
tain, at least, as many decimal places a*^ 
the divisor, we must, in this problem, 
annex two ciphers to the dividend. Then 
dividing as in simple numbers, we find a 
remainder of 125 ; to which we annex 
another cipher and continue the division. 
This gives a final quotient of 153. Now, 
since th6 dividend is the product of the 
quotient by the divisor,, we subtract the 
number of decimal places in the divisor from the number in tfte 
dividend, and the remainder will be the number required for the 
quotient. Counting the three ciphers annexed, we have four deci- 
mal places in the dividend and three in the divisor. Hence, there 
will be one in the quotient. 



OPEEATION. 

.625)9.5000(15.2 
6 25 

3 250 
3 125 

1250 
1250 



Divide : 

2. 70.48316 by 5.802. 

3. 3414.52 by 100. 

4. 101.6688 by 43.08. 

5. 71.1022 by 18.86. 

6. 4171.15 by 1000. 

7. 1.5108 by .019. 

8. 17.1031 by .00053. 



9. 125 by 2480. 

10, .004 by .0016. 

11, .000625 by 250. 

12, .051 by .0015. 

13, .001 by 100. 

14, .03 by ISf. 

15, .56f by 4.076. 



16. (81.96 X i) 4- (18^ — 12.25) = ? 

17. (47.008 + .125) x (810 -^ .018) = ? 

18. 300.1631 X (80.006 -^ 16.001) — 900.0000099 = 
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WRITTEN REVIEW. 

I, What will 47 horses cost at 1125^ apiece ? 

S, A lady bought $96 worth of muslin at 32 cents a 
yard ; how many yards did she buy ? Ans. 300. 

3. Mr. Simpson bought 19 hogsheads of molasses^ each 
containing 58 gallons^ at the rate of 10.37^ a gallon. 
What was the cost ? Ans. •413.25. 

4. A student paid $3^ f or a book, 50 cents for some 
paper, and $3.85 for a fancy inkstand. How much 
change did he have left from a ten-dollar bill ? 

5. H. L. Murphy & Co. bought a cargo of coal foi 
$472.75, and by selling it at $8.50 a ton, they gained 
$190.25. How many tons did they buy ? Ans, 78. 

6. What will be the cost of the following : 32 chests 
of tea at $41.25 each ; 24 bags of coffee, 75 pounds each, 
at $0.23^ per pound ; 58 casks of rice, at $29 each ; and 
84 barrels of oil, 45 gallons each, at $2.05 per gallon ? 

7. What will 39 pounds of sugar cost, if 160 pounds 
cost $11.20? Ans. $2.73. 

8. How many pounds of rice, at $.06 a pound, are 
equivalent to 27 barrels of flour at $7.50 a barrel ? 

9. Mr. Kelly gave $539. 63^ for the 4 thirteenths of a 
vessel ; what is \ of the vessel worth ? 

10. At 40 cents a yard, how many yards of cloth can 
be bought for $8. 23 J ? Arts. 20.583 yards. 

II. In 1863 I sold cotton at $1.05^ a pound, for 
which, in 1860, I had paid $.12^ a pound. What was 
the gain on 2500 pounds ? Ans. $2329. 16f. 

Jif. A merchant tailor bought .32 pieces of broadcloth, 
each piece containing 23^ yards, at $5. 62 J a yard ; and 
sold it so as to gain $256.37^, after deducting $9.33^ for 
freight. What did he receive per yard ? Ans, $5.97. 
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123. In Susiness Operations ttuere are gener 
ally three things considered ; yiz., the quantity, the pricCy 
and the cost. 

124. Th^ Quantity is the amount of anything 
bought or sold. 

125. The Price is the value of a unit of the quaa 
tity. 

126. The Cost is the yalue of the entire quantity. 

127. An Aliquot Part of a number is onci of the 
equal parts into which the number can be divided. 

128. The principal aliquot parts of a dollar are a^ 
follows : 

TABLE. 



6 cents 


: — 


^ of $1.00. 


Q{ cents 


— : 


A of $1.00. 


10 cents 


3= 


A of $1.00. 


8J cents 


= 


t^ of $1.00, 


20 cents 


^ 


i of $1.00. 


12^ cents 


^ 


i of $1.00. 


25 cents 


= 


i of $1.00. 


16t cents 


=i 


i of $1.00. 


50 cents 


= 


I of $1.00. 


83^ cents 


^ 


J of $1.00. 


75 cents 


3= 


f of $1.00. 


66} cents 


^ 


1 of $1.00. 



Case I. 

129. To find the cost of any quantity when the 
price of a unit is an aliquot part of a dollar, 

i. What will 75 bushels of wheat cost at 50 cent? 9 
bushel? 
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OPERATION. Solution. — If it cost $1 per bushel, the cost 

50 cts = $4. wo^^ ^® *s many dollars as there are bushels. 

But since the price is ^ of a dollar a bushel, the 
wjiole cost will be J as many dollars as there arc 



2) $75 



$37i bushels; or i of $75 = $75 -i- 3 = $371. 

WJtXTTMN EXEJtCiaXSS, 

2. What cdst 1297 dozen of eggs at 16f cents a dozen ? 

3. At 6^^ cents a spool, what cost 9245 spools of thread ? 
4> What cost 7842 yards of muslin at 33 J cents a yard ? 

5, What is the cost of 525 pounds of sugar at 12 J^ cents 
a pound P Ans. $65,625. 

6. Find the cost of 2500 melons at 25 cents each. 

7. What must be paid for 6 bales of cotton, containing 
420 pounds each, at 16f cents a pound ? 

8, What will 18 pieces of calico, each containing 45 
yards, cost at 25 cents a yard ? Ans. 1202.50. 

Case tl. 

130. To find the cost when the quantity and 
the price of 100 or 1000 are given. 

i. What is the cost of 8409 feet of boards, at $28.25 a 
whousand ? 

OPERATION. Solution. — If 1000 feet cost $28.25, 1 foot will 

128.25 ^^^* TTiW of $28.26, and 8409 feet will cost 8409 

^ L^ times yj^ of $28.25, which, by multiplying and 

' cutting off three places in the product^ we find U 

$23y. 55425 be $237.55. 

WBITTBN IBXlBBCISlBa, 

What is the cost : 
i?. Of 897 apples at $2.75 per hundred? 
S. Of 84728 bricks at $n. 50 Der 1000 ? 
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4- Of 867 pounds of pork at $6.25 per hundred ? 

5. Of 94520 feet of stone at $48 a thousand ? 

6. Of 912 pounds of beef at $9 a hundred ? 

7. Of 6450 oysters at $3 a hundred ? Ans. $193.50. 

8. What will 8783 feet of hemlock scantling cost at 
|4.62JperM.? Arts. $40.6213. 

9. What will a compositor receive for setting up a book 
of 430 pages of 784 ems each, if he receive 65 cents per 
thousand? Ans. $219,128. 

10. What is the cost of 3816 pounds of wheat flour at 
$8.25 per C? Ans. $314.82. 

• ■ ■ 

Case III. 

131. To find the cost of articles sold by the ton 
of 2000 pounds. 

1, At $15.25 per ton, what will be the cost of 1284? 
pounds of hay ? 

OPERATION. 

Q V jj... K QK Solution. — Since 1 ton, or 2UU0 pounds, cost 

/tf JJPiO^ $15.25, i ton, OL 1000 pounds, will cost $15.25 -*- 2 

$7,625 =$7,625. If 1000 pounds cost $7,625, 1 pound 

12.845 will cost y^Vrr of $7,625; and 12845 pounds wUl 

JtQ7 Q4.^19^ ^^^ 12845 times y^^tt ^^ $7,625, which is $97.94. 

WRITTEN JBXJBRCIS S8. 

What is the cost : 

S. Of 5847 pounds of iron at $82.50 a ton ? 

3. Of 6540 pounds of wool at $580 a ton ? 

4. Of 3496 pounds of coal at $9.62| a ton ? 

5. Of 36847 pounds of meal at $50 a ton ? 

6. Of 8420 pounds of pig iron at $34J a ton ? 

7. Of 27816 pounds of oats at $26. 75 a ton f 
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8. A peddler sold 2915 pounds of rags at $23 a ton ; 
Virhat did he receive ? Ans. $33.5225. 

BILLS. 

132* A SiM is a written statement of the purchase 
or sale of goods. It should mention the time, the place, 
the parties concerned, the price of each item, and the 
entire cost. 

Find the amount of each of the following statements r 
i. A Student^s Expen»aa. 

Oct. 1, W, Paid tuition $20.00 

4 ** Bought Greek Grammar.. 1.25 

6, " Bought French Reader 1.00 

6, '* Bought Elementary Algebra 85 

15, '* Bought pair boots ^ . . . . 6.50 






«< 

« 
« 



" 24, " Paid for car fare 2.90 

2. A Family's Expenses. 

Jan. 8, '86, Paid cook in full |30.0P 

10, ** Bought steak. 1.80 

12, « Bought briMHi 95 

19, *' Bought 3 bushels potatoes 2.2^ 

25, " Bought 2 pounds Java cofEee .' . . .70 

29, " Paid sbrviinta in full .,... 45.50 

S> A Parmer^s Expenses. 

Mar. 1, '85, Boughtahorse $125.00 

" 4, " Paid balance due Mr. Brown 60.00 

" 10, " Paid 3 years' insurance. 84.00 

" 12, " Paid carpenter 24.50 

" 16, " Bought a saddle 14.00 

'• 20, " Bought 60 bushels wheat ... 90.00 

" 25, " Bought 40 pounds Boap 3.40 

** 26, *• Paid for groceries -. 27.85. 

** 28, '' Paid for repairing wagon. 10.50 

^ 80, '^ Bought 85 bushels com. 84.00 



6( 



BILLS. 116 

4^ A Painter^s Eeceipts. 

Dec. 1, '84, Received from W.Clarke on acconnU. S90.W 

2, ", Received from T. Stowe on account.. . 125.00 

5, " Sold 8 pounds putty. ./ 52 

" 8, " Sold 10 gallons turpentine 6.00 

" 9, " Sold paints and oils 79.50 

11, *' Received 60 days' painting 210.00 

14, " Received from J. Wilkins on account. 83.50 

20, " Sold 120 pounds/green paint 86.00 

27, " Received 152 days' painting. 582.00 



« 



5, A Merchant's Eeceipts. 

June 1, '86, Sold 42 yards cloth. . . ...... $105.00 

4, " Sold 75 yards musUn 12.00 

5, " Sold 34 yards ribbon. 17.00 

8, " Received from T. Curran on account 98.50 

13, " Sold 10 yards cloth 45.00 

15, " Sold 5 dozen handkerchiefs. 19.80 

18, " Sold 14 dozen linen collars ........ . 85.00 

•* 25, " Received from W. Ross on account.. 38.25 

Find the balance of each of the following accounts. 

jf. Henry's Cash Account. 
Sept. 1, '87, Received from mother $5.00 



2, 
3, 
5, 

7, 
12, 



Bought 4 school books 2.75 

Bought necktie 45 

Received from mother. 1.50 

Bought 1 penknife 65 

Bought 6 handkerchiefs 1.50 



^. A Laborer's Transactions. 

May 2, '87, Cash on hand $41.76 

" 3, " Received for 1 month's work 29.50 

« 4, " Paid 2 weeks' board 10.00 

* 6, " Bought 1 pafr shoes 3.50 

•* 8, ** Bought a hat and linen coat. 425 

* 15. " Lentafriend 15.00 



i 
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3' A Young Man at College. 

XoT. 1, 'SS, Cash oa hand. $45.6^ 

" 2, " Paid 2d quarter's toitioii. 12.50 

^ S, «' Paid bcM^ and statkMieTj. 10.50 

** 4f ** BeoeiTed from hnne. 15.00 

** 5, " Bought oreicoat and hat. 23.50 

** 7, " Sold3bocAsw. 1.85 

•* 10, •' Paid 3 weets' baud. 13.50 

•* 19, " BeceiTed from home. 10.00 

" 25, •• Lost. 3.25 

" 20, " Paid 1 week's board.. 4.50 



^ Find the gain or loss on an inyestment including 
the following transactions in raising potatoes : 



Mmj 1,W 

- «, " : 

•• 12, « 


Flovdng dnllB. l^daja 


.^SSjOO 
•• L25 
•* 2.50 
" .75 

* aL25 

* 1.75 

- US 
•« IJO 

- 1.00 

* 1J6 

- .80 


1 


1 

i 






•* la, '• 

•* 15, " 

'• !«, - 

•* 18, •* 
- 28, - 

Jane 25, ** 


Spreading maimre, 1 4 dsjB. . 

Seed potatoes, 834 beneto 




Corecmg wHh bg^t plow, 1^ dmjB... 




July 10, - 
•* 12, *« 


Digging, 5 dmjB 

Sold 120lNi8he]s. . 




Ai«.15. « 

- 1«. " 

- 24, " 


Took 36 boBhels for private ose . .. 

Diggfaig, 7 dajB. 

SoldDObasiiels 


" .70 
" IJS 

- .60 ; 











5. A Grocer's Transactions — ^Find gain or loss. 



April 



2, 

5, 

7, 

8, 

11, 

14. 
16, 

19. 
21, 



'84, Bought 50 pounds soap $5.25 

" Bought 12 barrels flour. 90.00 

« Sold 30 pounds soap 3.60 

Bought butter and sugar 75.00 

Sold 6 barrels flour 48.00 

Bought 87 pounds sugar. 13.05 

Sold 37 pounds sugar 5.18 

Beceived from J. Marsh on account. . 24.00 
Paid store expenses 53.50 



M 



M 



<« 



U 
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6^ As a merchant I deal with a butcher, 
result of the following transactions : 



117 
Find the 



Mar. 


1, 


'87 




8, 


i» 




B, 


li 




12, 


(1 




15, 


{• 




le, 






19, 


(t 




21, 


t( 




36, 


It 




28. 


it 


c« 


81. 


ii 



Bought of H. Rah 10 ponnds beef . . 
Bought of him 16 pounds mutton. . . . 

Sold hhn 25 yards muslin 

Received from him cash, per bill. . . . . 

Bought of him 45 pounds pork. 

" " 12 *' corned beef 

Sold him 15 yards doth 

Bought of him 20 pounds .beef 

Sold him 12 yards cambric 

Paid him cash, per bill 

Received from him, cash on account.. 



(^$0.22 
" .16 
" .18 
($3.26) 

% .12 
" .10 
" 1.75 
" .25 
« .16 

($20.00) 



Find the amount of each of the following : 

1. St. Louis, Sept. 11, 1880. 

Mr. J. F. Toner, 

Bought of H. W. Williams. 



<s> 


48 


2168 


50 


[wj 


3 



yards blue broadcloth..@ $3.20 

" cassimere. . p . . . @ f 1.30 
pieces black broadcloth, 

each 42 yards @ $2.20 

Received payment by note at SO days, 

H. W. Williams. 
FEB Q. Wmrii 



£, Philadelphia, Aug. 7, 1882. 

Mr. H. Conkolly, 

Bought of W. Broderick & Co. 



Aug. 3 


12 


<( (( 


28 


" 6 


30 


U <( 


10 



gallons vinegar @ 16^ 

" molasses @40^ 

" kerosene @ 17^ 

•* oUveoil <^W 



Received payment, 



T. 
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3. 

Mk. J. 0. Eeilly, 



Nkw York, April 11, 1889. 

Bought of R. Salmon. 



tt< 



2 
12 
4 
3 
1 
4 
1 



gallons molasses @ 50^ 

lb. rice @ 9f 

coffee (Rio) @ 22^ 

tea... @ 50^ 

almonds (^ 27^ 

raisins @ 20^ 

bbl. XXX flour @ 6 

Received payment ^ 



ti 



u 



(( 



(( 



25 



R. Salmon. 



Mh. J. Shbbhan, 



Baltimore, July 27, 1881. 

Bought of J. MtJLLER & Son. 



May 13 


16 


« i( 


30 


Juno 17 


24 


July 3 


8 


« <i 


16 


" 7 




" 12 




« 14 





gallons port wine.. . .@ $1.10 

brandy ® f 2.25 

sherry . .@ $1.67 

dozen champagne. . .@ $9.00 
ginger ale @ $1.20 



(( 



M 



(( 



Cr. 



By cash 



ti n 



100 
15 
10 



00 
25 
50 



Balance due J. M. & Son. 
Received pcbyment, 



J. MiJLLER & Son, 



15k. John Kblly, 



New York, May »1, 1888. 

Bought of H. Jackson. 



April 10 
** 15 



120 
75 



barrels flour ® $6.75 

" @$7.60 



BILLS. 
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WItITT:Bir JSXMB€X8S8. 

Make out bills^ acconnts^ and invoices, in proper f omii 
from the following statements : 



1. 

21 pounds dried apples at 9f. 
47 pounds tea at 39^. 
15 pounds coffee at 46^. 
85 pounds barley at 7^. 
38 pounds raisins at 12f. 
19 pounds lard at 9^. 

160 bushels rye at $1.10. 
212 bushels turnips at 50^. 
234 bushels onions at 86^. 
311 bushels wheat at f 1.35. 
452 bushels corn at 80^. 
370 bushels potatoes at 75^. 



16 pounds cheese at 8^. 
31 pounds soap at 9f. 
40 pounds sugar at If. 
12 pounds butter at 25^. 
26 pounds rice at IQ^. 
20 pounds prunes at 18^. 

4- 

122 barrels flour at (8.25. 
375 barrels apples at f 2.75^ 
216 barrels cider at $8.25. 
324 barrels vinegar at $7.00. 
112 bushels pears at $1.25. 
340 bushels peaches at $2.25. 



5. Ml, Burke ordered June 23, 1883, from Thomas 
Crogap, the following : 6 lb. cheese @ 14^ ; 2 lb. butter 
@ 30^' ; 3 lb. cooking butter @ 18?^ ; 4 doz. eggs @ 16^ ; 

3 lb. lard @ 13^. 

6'. J. B. Larkin, Philadelphia, sold to Mrs. L. Began. 
July 10, 1883, the following articles : 4 lb. soda cracker* 
@ 6^; .2 lb. egg biscuit @ 10^ ; 8. loaves bread @ 6^; 

4 mince pies @ 12^ ; 3 lb. sponge cake @ 26^ ; 4 lb, gin- 
ger snaps @ 8^. 

7. Mr. fhilip A. Harvey, Paterson, N. J., presented 
the following statement to G. B. Grant, April 2, 1882 : 
4 pair French calf gaiters @ $6.00 ; 2 pair cloth slippers 
@ $2.50 ; half soles and heels on boots @ $1.50 ; 2 pair 
children's shoes @ $1. 6C \ 1 doz. shoe laces @ 20^ ; 1 
razor strop @ 16^. 
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8. August 21, 1883, Mr. John P. Sanders, of > ^o- 
ken, N. J., purchased of B. J. Murray & Co., N. Y ^ 32 
fcons large stove coal @ $7.50 ; 13 tons nut coal @ 18.00 ; 
15 cords wood @ 15.50 ; 25 bbl. kindling wood @ $0.50. 
Make out bill for amount. 

9. Make out an appropriate bill on the supposition that 
you sold a gentleman 4 articles from a hardware store. 

10. D. & J. Sadlier, New York, bought of Sower, 
Potts & Co., Philadelphia, the following articles, June 
22, 1883 : 20 Quackenbos' Natural Philosophy @ $0.90 ; 
12 Shawns Literature @ $1.00 ; 20 Eobinson's Geometry 
@ $0.85; 16 Eobinson's University Algebra @ $0.95. 
They paid $30 in cash, and returned books to the amount 
of $20. Make out bill showing entire statement. 

11. M, J. Fuchs & Co., of New York, purchased of 
B. J. Vanere, Paris, February 16, 1882, the following : 
25 gal. alcohol @ $2 ; 20 gal. brandy (Cognac) @ $7.50 ; 
20 gal. Scotch gin @ $3.50 ; 35 gal. Holland gin @ $4.50; 
20 gal. Century whiskey @ $4.00. What was the amount 
of the bill ? 

1^. Chas. H. Schreiber, of Cincinnati, shipped to T. 
P. Clarkson, of Buffalo, May 31, 1880, the following : 
12 bales, 5272 lb.. Mid. Upland cotton @ 18^^; 10 bales, 
*870 lb.. Mid. Gulf cotton @ 20^ ; 18 tierces Carolina 
ricfe, 10800 lb., @ 6f. Make out bill, receipted. ' 

13. On October 16, 1883, Mr. F. J, Quirk sold to Mr. 
L. A. Quigley, of Memphis, the following articles : 8 lb. 
camphor @ 50*;^ ; 8 oz. quinine @ $3 ; 6 lb. Epsom salts 
@ 5^ ;, 4 oz. morphine @ $5 ; 7 lb. gum shellac @ 75^ ; 
5 lb. aqua ammonia @ 8^ ; and gave a receipted bill for 
amount. 

14> Make out a bill of ten purchases from a grocery 
store. 



DENOMINATE NUMBERS. 

133, A Denominate Number is a concrete nuni' 
ber whose unit is arbitrary. 

134. There are two sorts of units ; viz., iiatural anc 
arbitrary, 

135, A Natural Unit is a unit furnished by the 
nature of the quantity measured. Thus, in a row of 
houses, the unit is a house. 

136, An Arbitraru Unit u a unit which is deter 
mined by custom or law. Thus, in the length of a road 
the unit is the yard. 

137. These units or measures produce two sorts o. 
quantity : discrete and continuous, 

138, Discrete Quantities are those which an 
composed of similar but distinct objects ; as, a regiment 
of soldiers, a row of trees. 

139. Continuous Quantities are those which do 
not present distinct parts ; as, a surface, a solid, the 
weight of a body. 

140. A Compound Number is a concrete num- 
ber composed of different units of the same kind of 
:juantity. 

Denommats lumbers treat of : 

1- Value. 5. Volume. 

2. Weight. 6. Capacity. 

3* Length. 7. Time. 

4. Surface^ 8. Angles. 
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MEASURES OF VALUtl. 

I 

141. The Value of a thing is its price estimated on 
a piece of metal of determined weight. 

142. Money is the measure by which we estimate 
the value of things. 

143. Currency is money used as a circulating me- 
dium, 

UNITED STATES CURKENCY. 

144. The Unit of United States currency is the gold 
dollar. 

TABLE. * 

10 mills (m.) = 1 cent f or ct. 

10 cents = 1 dime d. 

10 dimes = 1 dollar f . 

10 dollars = 1 eagle E. 

Note.— The geld coins are the |1, %^, |3, f 5, |10, and $20 
pieces ; the silver coins are the 10^, 25^, 5Q^, and $1 pieces ; the 
nickel coins are the 3f and 5^ pieces ; the If piece is made of 
bronze. 

OltAJj BXXSnCISES, 

1. How many mills in a cer^ ? In 3^ ? In 5^ ? 

2. How many cents in a dime ? In 2 dimes ? In 4 
dimes ? In 10 dimes ? In 15 dimes ? In 24 dimes ? 

3. How many mills in 10 cents ? Cents in a dime ? 
Mills in a dime ? Gents in 8 dimes ? Mills in 20 dimes ? 

.4- How many cents in a dollar ? In $6 ? In 18 ? 
i>. How many mills in 12?^ ? In 60^ ? In 90?J ? 

6. How many mills' in 100 cents ? Cents in a dollar ? 
Mills in a dollar ? Mills in 60 cents ? 

7. How many dimes in a dollar ? In 110 ? In 17 ? 

8. How many dimes in $2.50 ? In $6.40 ? In $9.30 ? 
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9. How many cents in 90 mills? In 30 m. ? In 70 m. ? 
10 » How many cents and mills in 65 m. ? In 93 m. ? 

11. How many dimes in 80^^? In205^? JnllOj^? 

12. How many dimes in 65^ ? In 92^ ? In 215^ ? . 

13. How many dollars in an eagle ? In a double 
eagle ? In 6 eagles ? In 9 eagles ? In 15 eagles ? 

14' How many cents in 8 dimes 9 cents ? 6 dimes 2 
cents ? 7 dimes 3 cents ? 10 dimes 4 cents ? 

15. How many cents in the silver coins, taking one 
of each ? 5 of each ? 10 of each? 

16. How many dollars in the gold pieces, taking one 
of each ? 3 of each ? 6 'of each ? 

ENGLISH MONEY. 

145. English Money is the legal currency of 
Great Britain. 

146. The Vnit of English money is the pound ster- 
ling. 

TABLE. 

4 farthings (far.) = 1 penny ' d. 

12 pence = 1 shilling s. 

20 shillings = 1 pound £. 

Also, 2 shillings = 1 florin ; 5 shillings = 1 crown ; and 21 shil- 
lings = 1 guinea. 

Note. — The gold coin valued at one £, is called a sovereign. Its 
value in U. S. money is |4.8665. The gold coins of Great Britain 
are the sovereign, half-sovereign, and guinea ; the silver coins are 
the crown, half-crown, florin, shilling, six-penny, and three-penny 
pieces ; the copper coins are the penny, half-penny, and farthing. 

ORAIj BXBBCISBa. 

1. How many farthings in a penny ? In 6 pence ? In 
7 pence ? In 11 pence ? In 9 pence ? In 12 pence ? . 
£. How many farthings in 3d. 2 far.? In 4d. 3 fan? 
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3. How many pence in a shilling ? In 4 shillings ? 
In 8 shillings ? In 7 shillings ? In 11 shillings ? 

^. How many farthings in 12 pence ? Pence in a shil- 
ling ? Farthings in a shilling ? 

B. How many farthings in Ss. ? In 10s. ? In 16s. ? 

6. How many shillings in a £ ? In £7 ? In £13 ? In 
£26 ? In £16 ? In £20 ? In £40 ? 

7. How many shillings in a crown ? In 6 crowns ? In 
14 crowns ? In 20 crowns ? In 9 crowns ? 

8. How many pounds in 60 shillings ? In 100s. ? In 
80s. ? In 480s. ? In 360s. ? In 640s. ? 

9. How many pence in 16 far! ? In 18 far. ? In 36 far. ? 
iO. How many shillings in 72d. ? In96d.? In240d.? 
11. What will 6 lb. of beef cost at 9d. per pound ? 

. 12. How many yards of cloth at 6s. a yard can be pur- 
chased for £3 ? For £6? For £11? 

13. What cost 36 combs at 9d. apiece ? At 3d.? 

i^. How many bats at 2s. each may be bought for 
120d.? For240d.? Forl44d.? For72d.? 

EEDUOTION DESCENDING. 
1. Beduce £3 lis. 9d. 2 far. to farthings. 

OPEBATION. 

£ s. d. far. 

3 11 9 2 Solution.— Since one £ = 20s., £3 = 608.? 

20 adding lis. to this, we have 71s. Since Is. = 

ij'][g^ 12d., 71s. = 852d., which, together with 9d., 

^ a give 861d. And, since Id. = 4 far., 861d. = 

8444 far., which, plus 2 far., give 3446 far. 

861d. BQuoe, £3 lis, 9d, 2 far. s 8446 far. 
4 

J446 far. 
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WMITTBN EXSBCIS E8, 

Beduce : 

5. £3 8s. 5d. to pence. Ans. 821d. 

3. £10 6s. lid. to pence. Ans. 2483d. 

4. £57 10s. 3d. 2 far. to far. Ans. 65214 far. 

6. £60 98. 2d. to farthings. Ans. 68040 far. 

6. £35 Os. lOd. to farthings. Ans. 33640 far. 

7. £18 16s. to pence. Ans. 4612d. 

5. £150 to farthings. Ans. 144000 far. 
9. 6s. lid. to pence. Ans. 83d. 

10. £1 Is. Id. 1 far. to farthings. Ans. 1013 far. 

11. £55 to pence. Ans. 13200d. 
IS. £180 18s. to shillings. Ans. 36188. 
13. £2860 to shillings. Ans. 67200s. 

• 

EEDUCTION ASCENDING. 
1. Eeduce 7115 farthings to higher denominations. 

OPERATION. 

4 ) 7115 far. Solution.— Since 4 far. = Id., in 7115 

12 ) 1778 4- 3 far ^^* there are 1778d. and 3 far. Also, 12d. 

' = Is. ; hence, in 1778d., there are 148s. and 

20 ) 148 + 2d . 2d. Again, as 20s. = £1, so in 148s. thew 

£7 -f- 8s. are £7 and 8s, 

£7 8s; 2d. 3 far. 

WBITTMir SXJSM CI8£!S. 

Change : 

S. 6000 farthings to pounds sterling. Ans. £6 Ss. 

3. 23088d. to pounds. Ans. £96 4s. 

4' 1684 far. to shillings. Ans. 35s. Id. 

5. 8152d. to pounds. Ans. £33 19s. 4d, 

6. 66778 far. to pounds. Ans. £69 lis. 2d. 2 far 
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7- 23694d. to pounds. Ans. £98 14g. 6d. 

8. 16860 far. to shillings. 

9. 6068d. to crowns. Ans. 84 crowns 28. 4d. 

10. 9790 far. to pence. 

11, 27210d. to sovereigns. Ans. 113 sov. 7s. 6d. 
/ 1£. 693178. to pounds. Ans. £2965 17s. 

13. 1048521d. to pounds. 

14' 816 farthings to shillings. Ans. 17s. 

16. 622315d. to florins. Ans. 21763 florins 3d. 

MEASUEES OF WEIGHT. 

147. Weight is the measure of the earth^s attrac- 

148. The Unit of weight is the Troy pound. 

149. There are three hieasures of weight in general 
ustj ; viz., Troy Weight, Apothecaries^ Weight, and 
Avoirdupois Weight. 

TROY WEIGpT. 

150. Troy Weight is used, in weighing precious 
metals, jewels, and also hi philosophical experiments. 

151. The Unit of Troy Weight is the pound of 6760 



grains. 



TABLE. 



24 grains (gr.) = 1 pennyweight pwt. 

20 pennyweights = 1 ounce oz. 

12 ounces = 1 pound lb. 

OJtAL BXBBCI8BS. 

1. How many grains in 1 pwt.? In 4 pwt.? In 6 
pwt. ? In 10 pwt. ? In 20 pwt. ? In 3 pwt. ? 
£. How many pwt. in an ounce ? In 3 oz. ? In 5 oz. ? 
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S. Mow many ounces in a lb. ? In 5 lb. ? In 8 lb. ? 
In 12 lb. ? In 15 lb. ? In 30 lb. ? In 50 lb. ? 

4. How many lb. in 60 oz. ? In 48 oz. ? In 288 oz. ? 
In 72 oz. ? In 120 oz. ? In 144 oz. ? In 84 oz. ? 

5. How many ounces in 60 pwt. ? In 480 pwt. ? In 
180 pwt. ? In 220 pwt. ? 

6. How many pwt. in 72 gr. ? In 120 gr. ? In 240 gr. ? 

7. How many grains in 4 pwt. 3 gr. ? In 10 pwt. 10 gr. ? 
^. How many pwt. in 4 oz. 2 pwt. ? In 10 oz. 6 pwt. ? 

9. How many oz. in 3 lb. 4 oz. ? In 12 lb. 6 oz. ? In 
15 lb. .9 oz. ? 10 lb. 3 oz. ? 20 lb. 5 oz. ? 

10. At 3 cents a grain what will 2 pwt. of gold cost ? , 

11. How many watches of 2 oz. each can be made 
from 80 pwt. of gold ? From 120 pwt.? 

1^. What will 2 lb. of silver cost at 6 cents a pwt. ? 

WRITTEy SX EBCI8ISS , 

Reduce : 

1. 3 lb. 10 oz. 6 pwt. 3 gr. to grains. Ans. 22227 gr. 

2, 9 lb. oz. 11 pwt. 10 gr. to grains. Ans. 52114 gr. 
S. 6 oz. 12 pwt. 17 gr. to grains. Ans. 3185 gr. 
4> 18 lb. 6 oz. 4 pwt. to pwt. Ans. 4444 pwt. 

5. 200 lb. 9 oz. pwt. to pennyweights. 

6. 34 lb. 6 gr. to grains. Ans. 195846 gr. 

7. 10 oz. 19 pwt. to grains. Ans. 5256 gr. 

8. 207 lb. to ounces ; to pwt. 

9. 76 lb. 10 oz. 16 pwt. to pennyweights. 

10. 19 lb. 5 oz. to grains. Ans. 111840 gr, 

11. 23036 gr. to lb. Ans. 3 lb. 11 oz. 19 pwt. 20 gr. 
1£. 3996 pwt. to lb. Ans. 16 lb. 7 oz. 16 pwt. 

13. 523769 gr. to lb. Ans. 90 lb. 11 oz. 3 pwt. 17 gr. 

14. 8406 pwt. to lb. Ans: 35 lb. 6 pwt. 

15. 6004 gr. to ounces. Ans. 12 oz. 10 pwt. 4 gr. 
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16. 167 gr. to pwt. Ans, 6 pwt. 23 gr. 

17. 2408 pwt. to lb. Am. 10 lb. 8 pwt. 

18. 3864 gr. to oz. ^«^. 8 oz. 1 pwt. 
iP. 18000 oz. to lb. Ans. 1500 lb. 
20. 178 pwt. to oz. Ans. 8 oz. 18 pwt. 

APOTHECARIES' WEIGHT. 

152» Apothecaries^ Weight is used in prescribe 
ing and in compounding dry medicines. 

153. The Unit of this measure is the Troy pound. 
This weight differs from Troy Weight only in the divis- 
ions of its ounce. 

TABLE. 

20 grains (gr.) = 1 scruple scr., or B. 

3 scruples = 1 dram. ... dr., or 3 . 

8 drams = 1 ounce oz., or 5 . 

12 ounces = 1 pound lb., or %, 

OR^Z EXERCISES. 

1. How many grains in a scruple ? In 3 scr. ? In 5 
scr. ? In 8 scr. ? In 15 scr. ? In 30 scr. ? 

S. How many scruples in 60 grains ? In 70 gr. ? In 
80 gr.? In 40 gr.? In 55 gr. ? In 95 gr.? 

3. How many scruples in a dram ? In 6 dr. ? In 
8dr. ? In 10 dr.? In 15 dr.? In 24 dr.? 

j^. How many drams in 6 scruples ? In 24 scr. ? In 
15 scr. ? In 36 scr. ? In 51 scr. ? In 72 scr. ? 

5. How many drams in an ounce ? In 4 oz. ? In 11 
oz.? In 17 oz. ? In 20 oz. ? In 30 oz. ? 

6. How many ounces in 16 drams ? Iir 48 dr. ? In 
96 dr.? In 24 dr.? In 42 dr.? In 60 dr.? 

7. How many ounces in a pound ? In 6 lb. ? In 7 lb. ? 



V 
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S, How many pounds in 24 oz. ? In 36 oz. ? In 72 oz. ? 
9. How many grains in a dram ? In 3 dr. ? In 4 dr. ? 
iO. How many drams in a lb. ? In 3 lb. ? In 7 lb. ? 
if 2. How many ounces in 3 lb. 2 oz. ? In 2 lb. 4 oz. ? 
i^. How many scruples in 3 dr. 2 scr. ? In 12 dr. 
ij flcr. ? In 10 dr. 1 scr. ? In 15 dr. 4 scr. ? 

13. How many pills of 2 grains each, may be made 
from an ounce of quinine ? 

IJf, What is their value at 2 cents each ? 

iriiJTT^^r exe:rci8 ES, 

Reduce : 

i. 9 lb. 10 oz. 6 dr. 2 scr. to grains. Arts. 57040 gr, 

2. 11 lb. 1 1 3 6 to drams. Ans. 3 1070. 

3. I IC 3 4 32 to scruples. Ana. 3398. 
^. 1 lb. § 1 3 1 to grains. Ans. 6300 gr. 
J. 16 lb. 2 oz. to scruples. Ans. 34656. 
•6. 3 oz. to grains. Ans. 1440 gr. 

7. 46 lb. 10 oz. to grains. Ans. 269760 gr. 

8. 270 lb. 1 9 to drams. Ans. 3 25992. 
P. 3 7 32 13 gr. to grains. Ans. 473 gr. 

10. 1 11 3 2 31 16 gr. to grains. Ans, 5436 gr. 

11. 57050 grains to lb. Ans. 9 lb. § 10 3 6 32 10 gr. 

12. 8640 scruples to lb. Ans. 30 lb. 

13. 34572 grains to lb. Ans. 6 lb. 12 gr. 
IJf. 6000 grains to oz. Ans. 12 oz, 4 dr. 

15. 78406 scruples to oz. Ans. I 3266 3 7 31. 

16. 8009 drams to lb. Ans. m lb. | 5 3 1. 
jf7. 4040 grains to drams. Ans. 3 67 31- 
i^. 16843 scruples to lb. Ans. 58 lb. 5 oz. 6 dr. 1 scr. 
19. 4444 grains to oz. Ans. | 9 3 2 4 gr, 
W. 862 drams to oz. Ans. 1 107 3 9. 
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AVOIRDUPOIS WEIGHT. 

164. Avoirdupois Weight is used in weighing 
all common goods. 

166. The Unit of this measure is the pound of 700(? 
Troy grains. 

TABLfi. 

16 ounces (oz.) = 1 pound lb, 

^ -^ , (1 hundredweight cwt. 

100 pounds = \ ^ , ^ 

^ ( or cental. C. 

20 hundredweight = 1 ton T. 

Note. — The Long ton contains 2240 pounds; 112 pounds to the 
b andredweight, and 28 pounds to the quarter. The Long ton is 
used at the U. S. Custom House, also in weighing ores, coal at the 
Dxines, and in ocean freights. 

ORAZ EXBMC I8M8. 

1. How many ounces in a pound ? In 3 lb. ? In 7 lb. ? 
In 12 lb.? In 15 lb.? In 20 lb.? In 50 lb.? 

2. How many pounds in 3 cwt.? In 6 cwt.? In 2 
centals ? In 6 C. ? In 10 C. ? In 35 C. ? In 47 0. ? 

3. How many cwt. in a ton ? In 3 tons ? In 7 tons ? 
^. How many ounces in 2 lb. ? In a cwt.? In a ton ? 
^. How many pounds in 80 oz. ? In 32 oz. ? In 96 oz. ? 

6. How many pounds and ounces in 37 oz.? In 46 
oz..? In 89 oz.? In 75 oz. ? In 65 oz. ? 

7. How many centals and pounds in 670 lb.? In 750 
lb. ? In 1010 lb. ? In 2330 lb. ? 

8. What is the cost of a pig weighing 3 cwt. 50 lb., at 
5 cents a lb. ? At 6 cents ? At 7 cents ? 

9. At 3 cents an ounce, what will 4 lb. of tea cost ? 
12 1b.? 30 1b.? 10 1b.? 

10. What cost 4 centals of sugar, at 9 cents a lb. ? 
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Reduce : 

1. 7 T. 9 cwt. 16 lb. to lb. 

Z. 1 T. 11 cwt. 70 lb. 15 oz. to oz. 

3, 6 cwt. 9 oz. to ounces. 

4' 8 T. 4 lb. to pounds. 

5. 17 T. 16 cwt. to cwt. 

6. 4 0. 6 lb. to oz. 

7. 25 T. 6 C. 84, lb. 12 oz. to oz. 

8. 25 C. 86 lb. to lb. 

9. 8 T. 2 C. to centals. 

10, 375T. 16C. 901b. 14oz.tooz. ^7i5. 12027054 oz. 

11. 470507 oz. to tons. Ans. 14 T. 14 cwt. 6 lb. 11 oz. 



Arts. 14916 lb. 

Ans. 50735 oz. 

Ans. 9609 oz. 

Ans. 160041b. 

Ans. 356 cwt. 

Ans. 6496 oz. 

Ans. 810956 oz. 

Ans. 2586 lb. 

Ans. 162 C. 



12. 82880 lb. to tons. 

13. 43276 oz. to cwt. 

14. 6780 oz. to lb. 

15. 30245 lb. to tons. 

16. 438 cwt. to tons. 

17. 16784 oz. to centals. 

18. 3700 oz. to centals. 

19. I80OO lb. to tons. 



Ans. 41 T. 8 cwt. 80 lb. 

Ans. 27 cwt. 4 lb. 12 oz. 

Ans. 423 lb. 12 oz. 

Ans. 15 T. 2 C. 45 lb. 

A ns. 21 T. 18 cwt. 

Ans. 10 C. 49 lb. 

Ans. 2 C. 31 lb. 4 oz. 

Ans. 9 T. 



iO. 5214430 oz. to tons. Ans. 162 T. 19 C. 1 lb. 14 oz. 



GENERAL WEIGHTS. 



CommoditieB. 



Apples (dry). . 
Peaches (dry). 

OaLs 

Malt 

Barley 

Buckwheat... 



lb. 
per 
on. 



28 
28 
32 
34 
48 
48 



Commodities. 



Timothy seed.. 

Salt 

Rye 

Com (shelled).. 
Flax seed. . . . 
Onions 



lb. 
per 

DU. 



45 
50 
56 
56 
56 
57 



CommoditieB. 



Potatoes 

Pease 

Beans 

Wheat 

Clover seed. . . 
Com (in ear). 



"ib. 



u. 



60 

60 

601 

60 

60 

70 



J 
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Ckmunodities. 



Barrel of flour 
" pork. 

" salt. 



A. 



196 
200 
280 



CommoditieB. 



Quintal of fish 

Keg of nails 

Gallon of petroleum . . . . 



Dtx, 



100 
100 



i. How many lb. in a bushel of dried apples? In 6 
bu. ? In 11 bu. ? 

2. How many lb. in 2 bbl. of flour ? In 3 kegs of 
nails ? In 4 gallons of petroleum ? 

3. How many lb. in a bu. of buckwheat ? In 3 bu. 
of potatoes ? In 7 bu. of salt ? 

4. What cost 3 bbl. of pork at 9^ a lb. ? At 11^ a lb. ? 

5. What cost 4 bu. of salt at 6^ a lb. ? At 8^ ? 

6. Which is the heavier, a bushel of potatoes or a 
bushel of onions ? 

7. What cost 3 bu. of barley at 5^ a lb. ? At 4^ ? 

S. What cost 4 quintals of codfish at 10^ a lb. ? At 12^ ? 



WRITTEN EXERCISES. 

1. A farmer sold 20 bushels of oats at 86^ a bu., and 
16 bushels of buckwheat at 3^ a lb.; how much did he 
receive for both ? Ans, $40.24. 

S. What cost 9 bbl. of flour at 5^ a lb., 3 bbl. of salt 
at 4^ a lb., 4 bu. of dried peaches at 20^ a lb. ? 

Ans. 1144.20. 

3. What is the weight in tons, of 3 loads of potatoes, 
averaging 22 bu. each; 1 load of wheat, 19 bu.; and 4 
loads of oats, each 25 bu.? Ans. 4 T. 3 cwt. 

4' Find the cost of 47^ quintals of fish at 5^ a pound, 
and 14^ gallons of petroleum at 16^ a gallon. 



MEASUBES OF LENGTH. 133 



MEASUKES OF LENGTH. 

156. Measures of Length are those standards 
which enable us to estimate extent considered as a line ; 
as, the height of a house, the depth of the sea. 

167. The TInit of length i«j the yard. It is equal to 
f M4M ^^ *^® length of a pendulum vibrating seconds, at 
London. 

TABLES 

12 inches (in.) = 1 foot ft. 

3 feet = 1 yard yd. 

5J yards^ or 16^ feet = 1 rod rd. 

320 rods = 1 mile m. 

OTHER DENOMIN'iTrrONS. 

12 hnes = 1 inch. 

3 sizes = 1 inch (shoeme-ker's). 

4 inches = 1 hand (in niQ^8uring horses). 
9 inches = 1 span. 

6 feet = 1 fathom (depth at sea). 

3 feet = 1 pace. 

40 rods = 1 furlong. 

8 furlongs = 1 mile. 

1.152f miles = 1 knot, or nautical mile. 

60 geographical miles ) _ ^ -, - j latitude on a meridian. 

69.16 statute miles f "~ ° ( longitude on the Equator. 

OMJLIs MXMItCISES, 

I 

i. How many inches in a foot ? In 3 ft. ? In 6 ft. ? 

2. How many feet in 24 inches ? In 72 in.? In 120 in.? 

3. How many feet in a yard ? In 2 yd. ? In 6 yd. ? 

4. How many yards in 15 feet ? In 21 ft. ? In 33 ft. ? 

5. How many feet and inches in 37 inches ? In 75 in. ? 

6. How many yards and feet in 20 feet ? In 32 ft. ? 

7. How many yards in a rod ? lu 2 rd. ? In 7 rd. ? 

8. How mftny rods in H yd. ? Ip %% yd.? In 44 yd. ? 
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9. How many feet in a yard ? Yards in a rod ? 

10. How many feet in 3 rods ? In 6 rods ? In 10 1 1. ? 

11. How many inches in a foot ? Feet in a yard ? 

12. flow many inches in 6 yd. ? In 10 yd. ? 

• 13. How many inches in 3 ft. 8 in. ? In 10 ft. 6 in. ? 

/^. How many feet in 3 yd. 2 ft. ? In 4 yd. 1 ft. ? 

15. How many inches in 1 yd. 1 ft. ? In 3 yd. 2 ft.? 

J6. How many feet in 3 rd. 2 yd. ? 4 rd. 4 yd. ? 

77. How many rods in a furlong ? In 3 furlongs ? 

18. How many furlongs in 80 rd. ? In 120 rd. ? 

19. How many furlongs in a mile ? In 6 m. ? In 9 m. ? 
j^?0. How many miles in 16 fur. ? In 40 fur. ? 72 fur. ? 
fl. How many rods in a mile ? In 6 m.? In 4 m. ? 
g^. How many rods in 6 fur. 20 rd. ? In 7 fur. 16 rd. ? 

WniTTEN BXVncIS JES. 

ileduce : 

1. 10 m. 303 rd. 4 yd. 2 ft. 11 in. to inches. 

g. 37 rd. 3 yd. 7 in. to inches. Ans. 7441 in. 

5. 69 m. 270 rd. 1 yd. to feet. Ans. 368778 ft. 
4. 3 fur. 19 rd. 3 yd. 1 ft. to feet. Ans. 2303 J ft. 

6. 4 yd. 2 ft. 11 in. to inches. Ans. 179 in. 

6. 121 m. 280 rd. 5 yd. 9 in. to inches. 

7. 3 fur. 28 rd. 4 yd. to yards. Ans. 818, yd. 

8. 81 m. 3 fur. 38 rd. to rods. Ans. 26078 rd. 

9. 95936 inches to miles. 

10. 553248 in. to miles. Ans. 8 m. 234 rd. 1 yd. 

11. 29876 ft. to miles. Ans. 5 m. 210 rd. 3 yd. 2 ft. 

12. 215 inches to yd. Ans. 5 yd. 2 ft. 11 in. 

13. 2640 feet to furlongs. Ans. 4 fur. 
14' 37540 yards to miles. 

15. 6552 inches to rods. Ans. 33 rd. 1 ft. 6 in. 

16. 1754 yards to furlongs. Ans. 7 fur. 38 rd. 6 yi 
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SURVEYORS' LINEAR MEASURE. 

TABLE. 

7.93 inches = 1 link L 

251inks = 1 rod. . .*. rd, 

4roasor^ = 1 chain ch. 

100 links ) 

80 chains = 1 mile m. 



O B jI Z EXEUCISBS. 

1. How many inches in a link ? In 2 1. ? In 10 1. ? 

£. How many links in a rod ? In 2 rd. ? In 4 rd. ? 

S. Sow many rods in 75 links ? In 125 1. In 200 l.> 

4. How many rods in a chain ? In 6 ch. ? In 10 ch. ? 

5. How many links in 3 ch ? In 7 ch. ? In 20 ch. ? 

6. How many chains in 16 rd. ? InSOrd.? In20rd.? 

7. How many chains in 300 links ? In 150 1. ? 

5. How many chains in a mile ? In 3 m. ? In 12 m. ? 
9. How many miles in 160 chains ? In 400 ch. ? 

10. How many miles and chains in 250 ch. ? In 90 ch. f 

WRITTEN EXERCISES. 

Reduce : 

i. 3 m. 70 ch. 43 1. to links. Ans. 31043 1. 

^. 27 ch. 30 1. to links. Ans. 2730 1. 

3. 13 m. 20 ch. 16 1. to inches. Ans. 839646.72 in. 

4. 3 rd. 17 1. to links. Ans. 92 1. 

6. 4 m. 60 ch. to links. Ans. 38000 1. 

6. 26000 1. to miles. Ans. 3 m. 20 ch. 

7. 3672 l.'to chains. Ans. 36 ch. 2 rd. 22 1. 

8. 4634 1. to rods. Ans. 185 rd. 9 1. 

9. 35446 in. to chains. Ans. 44 ch. 75 1. 4 in, 
10. 174191 1. to miles. Ans. 21 m. 61 ch. 91 \ 
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MEASUKES OP SUEFACE. 

168. Measures of Surface are those measures by 
which we estimate extent considered under two dimen- 
sions ; viz., length and breadth. 

159. The JJnit of Surface Measure is the square 
yard. 

TABLE. 

144 square inches (sq. in.) = 1 square foot sq. ft. 

9 square feet = 1 square yard sq. yd. 

30J square yards = 1 square rod sq. rd. 

160 square rods = 1 acre A. 

640 acres = 1 square mile sq. m. 

ORAL EXEJtCISES. 

1. How many sq. in. in a sq. ft? In 3 sq. ft. ? 

2. How many sq. ft. in 288 sq. in..'^ In 576 sq. in.? 

3. How many sq. in. in 3 sq. ft. 72 sq. in.? In 2 sq. 
ft. 19 sq. in.? In 5 sq. ft. 100 sq. in.? 

Jj., How many sq. ft. in a sq. yd. ? In 8 sq. yd. ? 

5, In 27 sq. ft. how many sq. yd. ? In 45 sq. ft. ? In 
81 sq. ft. ? In 72 sq. ft. ? In 126 sq. ft. ? 

6, How many sq. ft. in 5 sq. yd. 6 sq. ft. ? In 7 sq yd. 
8 sq. ft. ? In 6 sq. yd. 10 sq. ft. ? 

7, How many sq. jd . in 4 sq. rd. ? In 8 sq. rd. ? 

8, How man-^ so. tg _ an acre ? In 4 A. ? In 5 A. ? 
9 .0Y» many acres in 320 sq. rd. ? In 800 sq. rd. ? 
10. How many acres in a sq. miiO" ? In 2 sq. m. ? 

WMITTE N BXmB Cl^JES . 

Seduce : 

1. 3 sq. m. 500 A. 120 sq. rd. 20 sq. yd. 8 sq. ft. 79 
«q. in. to sq. in. Ans. 15184520431 sq. in. 

g. 19 sq. yd. 6 sq. ft. 116 sq. in. to sq. in. 
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S' 620 A. 88 sq. rd. 25 sq. yd. to sq. yd, 

Ans. 3003487 sq. yd. 

^. lit) sq. rd. 30 sq. yd. 2 sq. ft. to sq. ft. 

5. 18 sq. m. 210 A. 125 sq. rd. to sq. rods. 

Ans. 1876925 sq. rd. 

6'. 17 A. 20 sq. rd. 12 sq. yd. 7 sq. ft. to sq. ft. 

7. 1 sq. m. 86 A. 10 sq. yd. to sq. ft. 

8. 892 A. to sq. in. 

9. 113941 sq. ft. to acres. 

Ans, 2 A. 98 sq.rd. 15 sq.yd. 5 sq.ft. 72 sq.in* 

10, 322704 sq. in. to sq. rd. An8. 8 sq. rd. 7 sq. ydo 

11, 6272640 sq. in. to acres. Ans. 1 A« 

12, 8028979200 sq. in.'tosq. miles. Atis. 2 sq. m. 

13, 690871 sq. yd. to acres. 

Ans, 142 A. 118 sq.rd. 21 sq.yd. 4 sq.ft. 72 sq.iit 
IJf, 269407358 sq. in. to acres. 

15. 6920 sq. ft. to sq. rd. 

16, 29175 sq. in. to sq. yd. 

SURVEYORS' SQUARE MEASURE, 

TABLE. 

625 square links = 1 square rod sq. rd. 

16 square rods ) . • . , 

-lAAAA 1- 1 h = 1 square chain sq. ch. 

10000 square links ) ^ ^ 

10 square chains = 1 acre . A. 

640 acres = 1 square mile. » . sq. m. 

WRITTEN EXERC 18 JB 8 . 

Reduce : 

1, 3 sq. m. 120 A. 6 sq. ch. to square links. 

Ans, 204060000 sq. 1 
^. 300 A. 80 sq. rd. to square links. 

Ans. 30050000 sq. 1 
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3. 20 A. 7 sq. ch. 750 sq. 1. to square links. 

Ans. 2070760 sq.L 
4' 6 sq. m. 80 sq. ch. 12 sq. rd. to sq. rd. 

Ans. 615692 sq. rd. 

5. 7386407000 sq. links to square miles. 

Ans. 115 sq. m. 264 A. 11 sq. rd. 125 sq. 1, 

6. 8600300 sq. links to acres. Ans. 86 A. 300 sq. 1. 

7. 36400 sq. rods to acres. Ans. 227 A. 5 sq. ch. 

8. 240000 sq. links to square chains. Ans. 24 sq. ch. 

MEASUKES OP VOLUME. 

160. Measures of Toli^dne are those measures 
which serve to estimate extent considered under three 
dimensions ; viz., length, hreadth, and thickness. 

TABLE. , 

i 

1728 cubic inches (cu. in.) = 1 cubic foot cu. ft, 

27 cubic feet = 1 cubic yard cu. yd. 

WOOD MEASURE. 

16 cubic feet = 1 cord foot od.ft. 

8 cord feet = 1 cord C. 

Note. — Lumber is measured by board measure, whose unit is a 
board foot, 1 ft. long, 1 ft. wide,- and 1 in. thick, or -^ of a cubic foot. 

All kinds of sawed timber, boards, planks, and joists are gener- 
ally measured by this measure. But hewn and round timber are 
measured by cubic measure. 

OltAZ JEXJERCI8ES. 

1. How many cu. ft. in a cu. yard ? In 3 cu. yd.? 

2. How many cu. yd. in 54 cu. ft.? In 81 cu. it.? 
In 135 cu. ft. ? 

3. How many cu. ft. in 3 cu. yd. and 8 cu. ft. ? la 6 
©u. yd. and 7 cu. ft. ? In 4 cu. yd. and 3 cu. ft. ? 
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^. How many cu. ft. in a' cd. ft. ? In 3 cd. ft. ? In 
I8cd. ft.? In lied, ft.? 

5. How many cd. ft. in a cord ? In 3 0. ? In 8 0. ? 
Inl2C.? In IOC? In25C.? 

6, How many cu. ft. in 5 cords ? In 2 C. ? In 6 Co f 
In 9 0.? In IOC? In20C? 

WMITTMy BXMRCiaBa, 

Reduce : 

1. 18 cu. yd. 3 cu. ft. 1600 cu. in. to cu. in. 

Ans. 846592 cu. in. 
j?. 218 cu. yd. 18 cu. ft. to cu. ft. Ans, 5904 cu. ft. 

3. 13 cu. ft. 1692 cu. in. to cu. in. 

Ans. 24156 cu. in. 

4. 8 C 3 cd. ft. 2 cu. ft. to cu. ft. Ans. 1074 cu. ft. 

5. -596 cu. yd. to cu. in. Ans. 27806976 cu. in. 

6. 9 cords to cu. inches. Ans. 1990656 cu. in. 

7. 921024 cu. in. to cu. yd. Ans. 19 cu. yd. 20 cu. ft. 

8. 44850 cu. in to cd. feet. 
3. 2216 cu. ft. to cords. 

Ans. 17 C 2 cd. ft. 8 cu. ft., or 17 C 40 cu. ft, 
XO. 2468784 cu. in. to cords. 

MEASURES OF OAPACITY, 

161. Measures of Capacity are those measures 
wztployed to measure liquids and dry matters. 

LIQUID MEASURE, 

162. I/iquid Measure is used in measuring wine, 
molasses, etc. 

163* The Unit of Liquid Measure is the gallon. It 
.contains 231 cubic inches. 
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TABLE. 

4 gills (gi.) = 1 pint pt, 

2 pints = 1 quart qt. 

4 quarts = 1 gallon gal. 

81)^ gallons = 1 barrel bbl. 

93 gallons = 1 hogshead hhcL 

OTHER DENOMINATIONS. 

36 gallons = 1 barrel of beer. 

42 gallons = 1 tierce. 

54 gallons = 1 hogshead of beer, 



• 



ORAL JEXHRCISJES, 

1. How many gills in a pint ? In 2 pt. ? In 6 pt. ? 
In 13 pt. ? In 25 pt. ? 

2. How many pints in 12 gills ? In 16 gi. ? In 32 gi. ? 

3. How many gills in 1 pt. 2 gi. ? In 2 pt. 3 gi. ? In 
4 pt. 1 gi. ? In 7 pt. 3 gi. ? 

^. How many pints in a quart ? In 10 qt. ? In 15 qt. ? 
In 45 qt. ? In 18 qt. ? 

5. How many qt. in 24 pt. ? In 80 pt. ? In 72 pt. ? 
In 34, pt. ? In 18 pt. ? 

6. How many pt. in 4 qt. 1 pt. ? In 7 qt. 1 pt. ? 

7. How many qt. and pt. in 87 pt. ? In 49 pt. ? In 
33 pt.? Inl7pt.? 

8. How many gills in a quart ? In 3 qt. ? In 4 qt. .' 
Inllqt.? Inl7qt.? 

9. How many quarts in a gallon ? In 15 gal. ? In 3 
gal.? In 11 gal.? 

10. How many quarts in 10 gaL 3 qt. ? In 13 gal. 2 
qt. ? In 27 gal. 1 qt. ? 

11. How many gal. and qt. in 83 qt* ? In 25 qt. ? In 
83 qt.? In76qt.? 



/ 

r 
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12. How many gallons in a barrel ? In 2 bbl. ? In 6 
bbl.? In 8 bbl.? In 10 bbl.? 

13. How many gallons in a hhd. ? In 2 hhd. ? In 4 
hhd.? In 10 hhd.? 

14. How many hhd. in 126 gal. ? In 315 gal. ? 

15. How many pints in a gal. ? In 3 gal. ? In 17 gal. F 
In 20 gal. ? In 25 gal. ? 

16. How many qt. in a hhd. ? In 4 hhd.? In 10 hhd.? 
In 12 hhd. ? In 8 hhd. ? In 20 hhd. ? 

17. How many hhd. and gal. in 150 gal.? In 180 
gal. ? In 240 gal. ? In 120 gal. ? In 250 gal. ? 

18. How many gal. in 3 hhd. 40 gal. ? In 12 hhd. 1 
gal. ? In 10 hhd. 50 gal. ? 

WRITTEN EXERCISES* 

Reduce : 

1. 6 gal. 3 qt. 1 pt. 3 gi. to gills. Ans. 223 gi. 

2. 3 hhd. 60 gal. 3 qtr to pints. Ans. 1998 pt. 

3. 18 hhd. 37 gal. 2 qt. to quarts. A71S. 4686 qt. 

4. 2 bbl. 30 gal. 2 qt. 1 pt. to pints. Ans. 749 pt. 
6. 30 bbl. to pints. Ans. 7560 pt. 

6. 9 gal. 3 gi. to gills. Ans. 291 gi. 

7. 16 hhd. to pints. Ans. 8064 pt. 

8. 128 gal. to pints. Ans. 1024 pt. 

9. 158 gi. to gallons. Ans. 4 gal. 3 qt. 1 pt. 2 gi. 

10. 4039 pt. to hhd. Ans, 8 hhd. 3 qt, 1 pt. 

11. 3310 qt. to hhd. Ans. 13 hhd. 8 gal. 2 qt. 

12. 38609 gi. to gallons. Ans. 1206 gal.. 2 qt. 1 gi. 

13. 6780 pt. to hhd. Ans. 13 hhd. 28 gal. 2 qt. 

14. 8080 pt. to bbl. Ans. 32 bbl. 2 gal. 

15. 7824 gal. to hhd. Ans. 124 hhd. 12 gal. 

16. 372 pt. to gallons. Ans. 46 gal. 2 qt 
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DRY MEASURE. 

164. Diry Measure is used in measuring articles 
not liquid ; as grain, salt^ vegetables, etc. 

165. The Unit of Dry Measure is the bushel. It 
contains 2150.42. cubic inches. 

TABLE. 

2 pints (pt.) = 1 quart qt. 

8 quarts = 1 peck pk. 

4 pecks = 1 bushel bu. 

ORAI, JBXBMCI8BS, 

1. How many pints in a quart ? In 2 qt. ? In 6 qt. ? 

2. How many qt. in 20 pints .? In 14 pt. ? In 26 pt. ? 

3. How many qt. and pt. in 17 pt. ? In 31 pt. ? 
4* How' many pt. in 3 qt. 1 pt. ? In 19 qt. 1 pt. ? 

5. How many qt. in a J)eck ? In 9 pk ? In 13 pk. 

6. How many pecks in 8 qt. ? In 72 qt. ? In 36 qt. 
7.* How many pinta in a peck ? In 3 pk. ? In 7 pk. 

8, How many pk. in 16 pt. ? In 64 pt. ? In 128 pt. 

9. How many pk. and qt. in 30 qt. ? In 45 qt.? 

10. How many pecks in a bushel ? In 3 bu. ? In 4 bu. : 

11. How many bushels in 40 pk.? In48pk.? In68pk.? 

12. How many quarts in a bushel ? In 2 bu. ? In 3 bu. ? 

» 

WniTTMN EXBRC laXSS, 

Reduce : 

i. 16 bu. 3 pk. 2 qt. 1 pt. to pints. Ans, 1077 pt, 
j?» 39 -bu. 7 qt. to quarts. Ans, 1255 qt. 

3. 8 bu. 3 pk. 1 pt. to pints. Ans. 561 pt. 

4. 7 pk. 7 qt. to pints. Ans. 126 pt. 
6. 12 bu. 3 pk. to quarts. Ans. 408 qt, 
6. 1806 pt. to bushels. Ans. 28 bu. 7 <}* 
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7. 8679 qt. to bushels. Ans. 271 bu. 7 qt. 

8. 176 pt. to pecks. Ans. 11 pk., or 2 bu. 3 pk. 

9. 18090 qt. to bushels. Ans. 565 bu. 1 pk. 2 qt. 
10. 2176 pt. to pecks, then to bushels. 

Ans. 136 pk.; 34 bu. 



MEASURES OF TIME. 

* 4 

166. Measures of Time are those used to meas- 
ure periods of duration. 

167. The Unit of this measure is the day. 

TABLE. 

60 seconds (sec.) = 1 minute min. 



60 minutes 
24 hours 
7 days 
4 weeks 
865 days 
366 days 
100 years 



= 1 hoiur hr. 

= 1 day da. 

= 1 week wk. 

= 1 lunar month 1. ma 

= 1 common yekr yr. 

= 1 leap year 1. yr. 

= 1 century C. 

NoTB. — All years divisible by 4, except centennial, and all cen 
tennial years divisible by 400 are leap years. 

OTHER DENOMINATIONS. 

52 weeks 1 day = 1 year. 

18 lunar months, \ __ < 
1 day, 6 hours, ) "" ^ * 

12 calendar months = 1 year. 

CALENDAR. 



1. January (Jan.) 81 days. 

2. February (Feb.), 28 or 29 

3. March (Mar.) 31 

4. April (Apr.) 30 

5. May... 31 

6. June. 80 



a 



t^ 



it 



a 



<« 



7. July 31 daya 

8. August (Aug.) .... 31 

9. September (Sept.).. 30 

10. October (Oct.) 31 

11. November (Nov.). . 30 

12. December (Dec.). . 81 



<( 



(( 



« 



« 



«• 
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OBA.Is JEXEMC I8E 8 , 

I. How many seconds in a minute ? In 5 min. } In 
8 min. ? In 10 min. ? In 50 min. ? In 40 min. ? 

J^. How many minutes and seconds in 70 sec. ? In 90 
sec. ? In 68 sec. ? In 110 sec. ? 

3, How many seconds in 3 min. 5 sec. ? 4 min. 30 sec. ? 
4- How many minutes in an hour ? In 2 hr. ? In 5 hr. ? 

5. How many hours and minutes in 90 min. ? In 110 
min. P In 85 min. ? In 125 min.? In 170 min.? 

6. How many hours in a day ? In 5 days ? In 7 days? 

7. How many days in 48 hr. ? Inl20hr.? In96hr.? 
S. How many days in a week ? In 30 wk. ? In 70 wk. ? 

9. How many weeks in 14 days ? In 56 da. ? In 70 da. ? 

10, How many weeks in a month ? In 3 mo. ? In 7 mo. ? 

II, How many months in a year ? In 3 yr. ? In 9 yr. ? 
1^, How many years in 48 mo. ? In 60 mo. ? In 132 mo. ? 

13. How many years and months in 20 mo. ? In 37 mo. ? 

14, How many days in February ? In June ? In April ? 

15, How many days in January ? In September ? In 
March ? In August ? 

16. How many days in October ? In July ? In I^o- 
vember ? In December ? 

i7. How many months have 30 days ? Name them. 

18, "What month has less than 30 days ? 

19. "What months have 31 days ? 

iri8JTTJ27Jr JSXJSMCI8JSS. 

Reduce : 

1, 4 da. 7 hr. 20 min. 50 sec. to sec. Ans, 372050 sec. 

2, 11 da. 31 min. 59 sec. to seconds. Ans, 952319 eec. 

3, 11 hr. 10 min. 9 sec. to seconds. Ans, 40209 sec. 
4' 1 yr. 1 dft. 1 hr. to miuut^e, Ans. 527100 mill. 
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.5. 8 yr. 160 da. 7 hr. to hours. 

Arts. Counting two leap years, 73975 hr, 

6. 4 wk. 3 da. 1 hr. 10 min. to min. Ans, 44710 min. 

7. How many seconds in March ? Ans. 2678400 sec. 

8. IJow many minutes in May ? Ans. 44640 min. 

9. How many hours in June ? Ans. 720 hr. 

Reduce : 

10. 86400 seconds to days. Ans. 1 da. 

11. 3780 minutes to days. Ans. 2 da. 15 hr. 
1^. 18080 hr. to years. Ans. 2 yr. 23 da. 8 hr. 
13. 78000 seconds to hours. Ans. 21 hr. 40 min. 
14' 1208 minutes to hours. Ans. 20 hr. 8 min. 

15. 186078 hours to years. Ans. 21 yr. 88 da. 6 hr. 

16. Find the number of days from March 21st to 
May 16th. 

OPERATION. Solution. — Since March 

31 da. ^ 21 da. = 10 da. Mar. ^^ ^^ ^»-» ^""^ ^^^ S^^®^ 

or\ J A •! date is March 21st, there 
30 da. April. , , i. xi. j j 

16 da. May. ^yie month. The intervene 
Ans. 56 da. ing month, April, has 30 

da., which are added to the 
10 da. of Mar. The second given date is May 16th ; hence, 16 da, 
more are added to the 10 da. + 30 da., making 56 days, the numbe? 
of days from March 21st to May 16th. 

How many days from : 

17. January 17th to March 13th ? Ans. 5^ da 

18. February 16th to May 1st (com. yr.)? 

Ans, 74 da 

19. July 4th to Sept. 3d ? Ans. 61 da 
W. August 8th to December 23d ? Ans. 137 da 
ei. April 1st to October 27th ? Ans. 209 da. 
$$. Jauuarjr Htb to February 9tli ? 4ns. ^9 da* 
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23. September 30th to Nov. 30th ? Ana. 61 da. 

24. March 26th to May 3d ? Am. 38 da. 

25. What is the date for 50 days after March 7th ? 

OPERATION. Solution. — Since from March 

31 da. - 7 da. = 24 da. '^^^ ^ ^^^ ^^^^ *^®^ are 34 da., 
wrv :i rt J J rt/. J the date will be 50 da. — 24 da., 

60 da. - 24 da. = 26 da. ^^ ^^ ^^^^ ^^^ ^^^ 3^^ ^^^^ .^ 

April 26th. ^prii 26th. 

What is the date f or : ' - 

26. 63 days after May 4th ? Ans. July 6th. 

27. 45 days after April 19th ? ^;j5. June 3d. 

28. 16 days after September 28th ? u4w«. Oct. 14th. 

29. 33 days after January 26th ? -4tw. Feb. 28th. 
?0. 210 days after March 17th ? uItw. Oct. 13th. 

31. 69 days after August 11th ? Ans. Oct. 19th. 

32. What date is 87 days before June 6th ? 

OPERATION. Solution. — Subtracting 6 da. 

87 da. — 6 da. = 81 da. ^"^^ ^'^ ^*- ^® ^*^® ^ ^-^ *^« 
rt-ij Qi/l f\C\ ^ number of days before May 31st. 

Kc\ a' qa /^ H oa /I * Taking 81 da. we have 50 da., the 
50 da. — dO da. — 20 da. number of days before April 30th. 
31 da. — 20 da. = 11 da. Subtracting 30 da. we have 20 da, 

the number of days before Marcli 
dlst. Hence, 87 da. before June 6th is March 11th. 

What date is : 

33. 47 days before March 3d ? Ans. Jan. 15th. 

34. 83 days before May 17th ? Ans. Feb. 23d. 

35. 93 days before July 6th ? Ans. April 4th. 

36. 60 days before April 19th ? Ans. Feb. 18th. 

37. 180 days before Au^st Ist ? Ans. Feb. 2d. 

38. 308 days before December 21st ? Ans. Feb. 16th. 

39. 201 days before October 11th ? 

40. 252 days before September lOtb P 
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CIRCULAR MEASURE. 

168. Circular Measure is used to measure an« 
gles. 

169* The Unit of Circular Measure is the degree. 
It is the -y^^ of the circumference of any circle. 

TABLE. 

60 seconds (") = 1 mmute ' 

^ 60 minutes = 1 degree ^ 

860 degrees ^ 1 circumference. C* 

OTHER DENOMINATIOXS. 

80 degrees = 1 sign. 
60 degrees = 1 sextant. 
^ degrees = 1 quadrant. 
4 quadrants ^ 1 circumference. 
12 signs = 1 circumference. 

OnJils EXERCISES, 

1. How many seconds in a minute ? In 3' ? In 5' ? 
^. How many minutes in a degree ? In 2® ? In 4** f 

3. How many minutes in 300"? In 120"? In 480"? 

4. How many degrees in 180' ? In 300' ? In 600' ? 

5. How many degrees in a sign ? In 7 signs ? In 11 
signs ? In 15 signs ? In 40 signs ? 

6. How many degrees in a sextant ? In 2 sextants ? 

7. How many degrees in a quadrant ? In 3 quad.? 

8. How many quadrants and degrees in ITC* r In 
250° ? In 310° ? In 205° ? 

9. How many signs in 60 degrees ? In 90 degrees ! 
In 45 degrees ? In 70 degrees ? In 140 degrees ? 

10. How many quadrants in a circumference ? In 5 
circumferences ? 



i 
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WBiTTXiK xixuMcis ra. 



Bednce : 

1. 13° 23' 45" to seconds. 

2. 180° 16" to seconds. 

3. 1 quad. 45° 30" to seconds. 

4. 270° 45' to minutes. 
6. 2^ 20' 22" to seconds. 

6. 3 signs to minutes. 

7. 15° 29' 37" to seconds. 

8. 1963000" to higher denominations. 

9. 96000" to degrees. Ans, 26° 40'. 

10. 38000" to higher denominations. 

11. 86078" to degrees. Ans. 23° 54' 38". 

12. 1897000" to circumferences. 



Ans. 48225''. 

Ans. 648016". 

Ans. 486030". 

Ans. 16245'. 

Ans. 8422". 

Ans. 5400'. 

Ans. 55777". 



MISCELLANEOUS TABLES. 



COUNTING. 

12 units = 1 dozen. 
12 dozen = 1 gross. 
12 gross = 1 great gross. 
20 units == 1 score. 



PAPER. 

24 sheets = 1 quire. 
20 quires = 1 ream. 

2 reams = 1 bundle. 

5 bundles = 1 bale. 



OMAIi EXERCISES. 

1. How many articles in a dozen ? In 3 dozen ? In 
5 dozen ? In 13 dozen ? 

,2. How many articles in a } dozen ? In 3|^ dozen ? 
In 7J- dozen ? In 6^ dozen ? In 12 dozen ? 

3. How many dozen in a gross ? In 6 gross ? In 15 
gross ? In 30 gross ? In 25 gross ? 

^ How many gross in 60 dozen ? In 48 dozen ? In 
144 dozen ? In 156 dozen ? In 288 dozen ? 

5. How many score in 80 ? In 60 ? In 140 ? In 
200 ? In 75 ? In 125 ? In 120 ? 
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6. How many years in 4 score 10 ? In 3 score 5 ? 

7. How many sheets in a quire ? In 3 quires ? In 7 
quires ? In 2 quires ? In 24 quires ? 

^. How much paper in 48 sheets ? In 96 sheets ? In 
70 sheets ? In 60 sheets ? 

9, How many quires in a ream ? In 30 reams ? In 
16 reams ? In 20 reams ? In 25 reams ? 

10. What cost a ream of paper at 2 cents a sheet ? 

WmXTBN JEXMJtCISES, 

1, How many pencils in a box containing 2 great 
gross ? Ans. 3456 pencils. 

^. "What cost 27 boxes of writing ink, each containing 
2^ dozen bottles, at 9 cents a bottle ? Ans. 172.901 

«?. How many reams of paper in 4678 sheets ? 

4- What will 7 reams of legal cap cost at 35 cents a 
quire ? Ans. $49. 

5. What cost 9 boxes of fancy pen-holders, ench con- 
taining i gross, at 2^ cents apiece ? Ans. $16.'20. 



■♦♦♦ 



MENTAL REVIE\Ar. 

1. What cost 2 oz. of gold, if 3 pwt. cost $2.70 ? 

S, What will 2 quarts of kerosene cost at 40 cents a 
gallon ? At 20 cents a gallon ? At 50 cents a gallon ? 

3. What will 3 quarts of tomatoes cost at $1.60 a 
bushel ? 10 quarts ?' 25 quarts ? 

4- How many feet high is a horse 16 hands high ? 

5. What is the difference between two square feet and 
two feet square ? 

6. At 8 cents a peck, how many bushek of apples can 
be bought for $6.00? 
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7. If 25 lb. of floor cost *1.25, whak will 2 cwt cost ? 
^. How mmnr luJf ->|Mnl boltlcB maj be filled innn 2| 
^bDods of wine? 

9, Wbak wiQ 7 qidres of paper oosl mk 13L20 a nam ? 

10. Wbat wiQ 8 egg? cost ml 18 ouits a dooen ? 

ii. If 6 OS. of tern cost 36 cents, wbat wiH 3 lb. cost? 

1£, Wbat win a gaDon of molaases cost at 5 cents a 
pint ? At 8 cents a pint ? At 15 cents a pint ? 

13. At 8 ahilliugg a pair, bow manj pairs of shoes can 
be pDrebased for 2 soTereigns ? 

. 24- At what pme most ^ dooen of chairs, worth 
#15.00 a dooeiu be sold in order to gain 50 cents j^iece ? 

13. How much will a peddler gain br selling 3 doxen 
sombs worth 30 cents a dozen, at 5 cents ^ece ? 

16. What will f of a lb. of candj cost at 2 cents an 
OIL? f of a lb.? i of a lb.? 

17. How manr tablespoons each weighing 2 ox., can 
be made from 1 lb. 8 oi. of silrer ? 

IS. How many leap Tears in a centiunr ? 

19. How manj pills of 5 grains each, can be made froiK 
I an ounce of quinine ? 

£0. If a gallon of wine cost ♦5l»:*X what will 3 pt. 
cost ? } of a pint ? 3 quarts ? 

21. What win it cost to paint a ceiling 1^ ft. bj 20 
ft., at 25 cents a square jard ? 

22. How manj jards of carpeung. a jard wide, will 
coTer a floor ^> ft. long and 21 ft. wide ? 

2-3. How manr quarts of milk will a boj drink in a 
week, if he drink a pint a dar ? 

2^ At 5 cents a quart, how many bashels lol chcstnats 
can I get for #o.^> ? 

20. If the wages of S men for 5 daTs is #$^>, what does 
sach man recerre per daj ? 
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AVRITTEN REVIE\Ar. 

1. What wiU it cost to ship 75 T. 8 cwt. 70 lb. ol 
b-eight^ at 6 cents a pound ? Ana. 19052.20. 

2. How many farms of 75 acres each, in a tract of 
land 6 miles long and 5 miles wide ? Ans. 256 farms. 

3. What is the height in feet of a horse 17^ hands 
high ? Ans.^H. 10 in. 

^. What will be the cost of a cask of sugar weighing 9 
cwt. 68 lb., at 6^ cents a pound ? Ans. 160.50. 

5. A dozen silver tablespoons weighed 3 lb, 2 oz.; 
what did they cost at $2.75 per ounce ? Ans. $104.50. 

6. How much will 11 barrels of flour cost, at the rate 
of b\ cents a pound ? Ans. $113.19. 

7. If your age be 15 years and 7 months, how many 
minutes old are you, counting 3 leap yo>»r8, and suppos- 
ing you were bom on Jan. 1st ? 

8. What cost 13 bushels of clover seed at 13^ cents a 
lK)und ? Ans. $105.30. 

9. How many minutes in the summer months ? 

10. What will 5 bushels of potatoes cost at 15 cents 
per half -peck ? Ans. $6.00. 

11. How many times will a wheel 8 ft. 3 inches in cir- 
cumference, revolve in going 45 miles ? 

Ans. 28800 times. 

12. How many half-pint, pint, and quart bottles, of 
each an equal number, can be filled from 2 barrels of 
wine ? 

13. How many rods of fence will inclose a farm a mile 
square ? Ans. 1280 rods. 

14* In what time will a person walk 8 miles, if h«r 
take a step 2 feet 8 inches long every second ? 

Ans. 4 hr. 24 min. 
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15. How many yards of carpeting 1\ yards wide, will 
be required to carpet a room 35 feet long, by 16 feet 
wide ? Ans. 41^ yards. 

16. In a pile of wood 50 feet long, 18 feet high, and 
6 feet deep, how many cords ? Ans. 42^^ cords. 

17. What cost 3 T. 6 cwt. 78 lb. of iron at 11 cents a 
pound ? Ans. *734.58. 

18. A barrel of vinegar containing 31J gallons, was 
retailed at 12 cents a quart. How much was received 
for it? Ans. $15.12. 

19. How much time will a person gain in 35 years by 
rising 35 minutes earlier than his usual time every day ? 

Ans. 310 da. 16 hr. 45 min. 

20. A farmer sold a load of corn weighing 2296 lb. a1 
56 cents a bushel, and a load of wheat weighing 2400 lb. 
at $1.15 per bushel. What did he receive for both ? 

Ans. $68.96. 
^ 21. How long will it take a man to dig a plot of % 
acres, if he dig 80 sq. yd. a day ? Ans. 121 da. 

22. What will it cost to carpet a room 18 feet long by 
16 feet wide, at $1.25 per sq. yd ? Ans. $40. 

23. A pile of wood is 8 feet high, 4 feet deep, and 188 
feet long ; what is its value at $6.50 a cord ? 

24' During a storm at sea a ship changed her course 
280 geographical miles ; how many degrees and minutes 
did she change ? Ans. 4° 40'. 

25. What will be the cost of plastering a room 24 feet 
long, 16 feet wide, and 12 feet high, at 25 cents a square 
yard, allowing 84 sq. ft. for windows and a door ? 

Ans. $35. 

26. How many days of 12 working hours each, will ir 
take a person to count 1600000, at the rate of 80 in h 
minute ? Ans. 27 da. 9 hr. 20 min. 



27. How many demijohns containing 1 gal. 1 qt. 2 gi. 
5011 be filled from a hhd. of wine ? 

28. What will it cost to dig a cellar 25 feet long, 19 
feet wide, and 7 feet deep at 23 cents a cu. yd.? 

29. A grocer sold 4 hhd. of S3mip, containing 60 gal. 
1 qt. each, at 18 cents a quart. What did he gain dis' 
honestly, if his quart measure was too small by one gill ? 

Ans, $21.69. 
SO, What will be the cost of excavating a ditch 4 miles 
long, with an average depth of 6 feet, and width of 4 feet, 
at 40 cents a cubic yard ? Ans. $7509. 33 J. 

31, A boy gathered 5 bu. 2 pk. of apples, which he 
sold at the rate of 5 for 12 cents. If each peck contained 
2^ dozen apples, how much did he receive for the entire 
quantity? Ans. $14.78|. 

32, If a brick measure 64 cubic inches, how manj 
such bricks will it take to build a wall 60 feet long, 2 feet 
thick, and 12 feet high ? Ans, 38880 bricks. 

33, The front of a hall is 48^ feet wide and 24 feet 
high. What will it cost to paint it at the rate of 33 cents 
per square yard, allowing for 6 windows each 8 feet by 3 
feet, and one door 14 ft. by 6 ft.? Ans, $34.32. 

«?^. What will it cost to glaze 6 windows oi 12 panes 
each, and each pane 14 inches by 10 inches ; the glass 
being 35 cents per square foot ? Ans, ^24.50. 

35, A garden 380 ft. long and .?00 ft. wide ia enclosed 
by a flagged walk 8 ft. in breadth. What is the area of 
the walk ? Ans. 35 sq. rd. 7 sq. ft. 36 sq. in. 

36, How many sods 16 in. by 9 in., will be roquired 
to turf a plot 64 ft. by 80 ft. ? Ans, hVl^ sods. 

37 , How many paving stones 8 in. by 5 in. will be re 
quired to pave a street 10 rods long by 60 feet wide ? 

Ans* 35640 stones. 
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38. What is a person^s incotne for Jan., Feb., and 
Mar., at the rate of 3 cents a minute ? Ans. S3888. 

39. A man buys a barrel of beer (36 gal.) for $9.50, 
and retails it at 14 cents a quart. How much does he 
gain? 

DENOMINATE FRACTIONS. 

170. A Denominate Fraction is a fraction 
whose unit is denominate. 

Case I. 

171. To reduce denominate fi-actions to integers 
of lower denominations. 

ORAL BX EB C 18E8. 

1. How many ounces in J of a pound avoirdupois ? 

Solution. — Since in one pound there are 16 ounces, in f of k 
pound there are | of 16 ounces, or 12 ounces. 

2. How many days in -^ of a week ? In f of a week ? 

3. How many quarts in -J of a peck ? f of a peck ? 
Jf, How many quarts in |^ of a gallon ? In ^ of a gallon ? 

5. How many pwt. in \ -^i an ounce ? \ of an ounce ? 

6, How many cwt. in f of a ton ? | of a ton ? ^ oi 
a ton ? } of a ton ? ^ of a ton ? 

7. How many inches in .5 of a foot ? 

Solution. — Since in 1 foot there are 12 inches, in .5 of a foot 
there are .5 of 12 inches, or 6 inches. 

8. How many sq. rd. in .3 of an acre ? ,5 of an acre ^ 

9, "What is the value of .25 of an hour ? .125 of an 
hour ? .75 of an hour ? -j*^ of an hour ? 

10, How many pwt. and g r. in .3 of an oz. ? In .7 of 
an oz. ? 
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WRITTEN XSXJE RCISE 8 , 

i. Reduce f of a bushel to lower denominations. 

OPERATION. Solution. — Since 4 pk. make a 

I bu X 4 = ^ = 21- pk ^"•» in f of a bu. there are f x 4 

Ink >,8-li-sIflt* pk. =Vpk., or 2fpk. There be> 

! r ol 2 r^ ing8qt.inapk.,fofapk.=f X 

J qt. X ^ — f pt. g q|.^ or 3 J qt ^^ ^here are 2 pt. 

f bu. = 2 pk. 3 qt. f pt. in a qt., in ^ of a qt. there is \ of 

2 pt., or f of a pt. Hence, | of a 
bushel — 2 pk. 3 qt. f pt., Ana, 

2, Reduce .375 of a yard to lower denominations. 

Solution. — Since there are three feet in a yard. .375 of a yard 
equals .375 times 3 ft. = 1.125 ft. To reduce .125 ft. to inches, 
multiply it by 12 : .125 ft. x 12 = 1.5 in. Hence, .375 yd. = 1 ft. 
1>| in., Ans, 

Reduce to lower- denominations : 

3, I of a rd. Arts, 3 yd. 1 ft. 3j in. 

^. -^ of a degree. Ans. 25' 42^". 

5. f of a mo. Ans, 26 da. 16 hr. 

- 6. \ of an A. Ans, 133 sq. rd. 10 sq. yd. 108 sq. in. 

7. i of a bbl. Ans. 3 gal. 3 qt. 1 pt. 2 gi. 

8. I of a cu. yd. Ans, 16 cu. ft. 345^ cu. in. 

9. I of a lb. (Troy). Ans, 10 oz. 13 pwt. 8 gr. 

10, f of a lb. (Apoth.) Ans, 10 oz. 

11, .214 of a T. Ans, 4 cwt. 28 lb. 

12, .6 of a lb. (Troy). Ans, 7 oz. 4 pwt. 

13, .3125 of a great gross. Ans, 45 doz, 
IJf. .375 of a sign. Ans. 11° 15'. 
16, .4267 of a bu. Ans, 1 pk. 5 qt. 1.308 pt, 

16, .66| of an A. 

Ans. 106 sq. rd. 20 sq. yd. 1 sq. ft. 72 sq. in. 

17. .625 of a yr. Ans, 228 da. 3 hr 
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Case IL 

17S. To reduce a compound number to a fraction 
^f a higher denominati 3n. 

ORAL. EXERCISES, 

1. What fraction of a pound in 12 ounces (avoir.)? 

Solution. — Since there are 16 ounces in a pound, 12 ounces are 
^, or f of a pound. 

.^. What part of an hour is 20 minutes ? 45 min. ? 
10 min. ? 50 min. ? 24 min. ? 15 min. ? 
3. What part of a bu. is 3 pk. ? 6 qt. ? 2 pk. ? 
4" What part of a foot is 3 in.? 9 in. ? 7 in. ? 11 in. ? 
5. What part of a £ is 4 s.? 9 s.? 12 s.? 15 s.? 
tf . What part of a gallon is 3 qt. ? 2 pt. ? 1 pt. ? 
7. What fi-action of 6 lb. (Troy) is 18 oz. ? 24 oz. ? 9 oz. ? 
S. What fri*ction of an acre is 75 sq. rd. ? 80 sq. rd. ? 
9. What part ol 3 yd. is 8 f t. ? 6 ft. ? 5 ft, ? 
iO. What part of a bu. is 2 pk. 3 qt.? 1 pk. 7 qt.? 

wmittjsn exercises, 

t. Reduce 37 min. 30 eec. to the fraction of au hour. 

OPERATION. Solution.— 37 min. 30 

37 min. 30 sec. = 2250 b^c. sec. reduced to seconds 

1 hr. = 3600 sec. &^^® 2250 seconds ; where- 

m% = I hr., An.<<. 

Or, 

30 sec. = fj min. rx: ^ min. hr. oV, 

A Since 60 sec. = 1 min., 

37^ min, = ^ — ^^ = | hr., A7is, 30 sbc. = }J min., or ^ 

'^^ Y^ min.; which ad'led to 87 

glYCs 37^ min. And siuM 
60 miq, m I hr.* 87^ min. s -^^ hi. v» | hr., .dvM. 



«s in 1 hr. these are 3600 
seconds; hence, 37 min. 30 
sec. equal to ||fj hr. ={ 
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2f. Seduce 6 sq. ft. 108 sq. in. to a fractional sq. yd 

, OPERATION. Solution. — Divid- 

108 sq. in. -^ 144 = .75 sq. ft. ^"^S 180 sq. in. by 144, 

6.75 sq. ft. - 9 = .75 sq. yd., Ans. 9^ '^^^".^^^ ^^ ^: ^"- 
^ ^ ^ ' m a sq. ft., we obtain 

.75 of a sq. ft. ; which added to 6 sq. ft. gives 6.75. This divided 

by 9, the number of sq. ft. in a sq. yd., gives .75 sq. yd., Ans, 

Note. — The fractional part may be obtained by either of the 
solutions in problem 1, and may then be reduced to the required 
decimal. 

Reduce : 

3, 8s. 8d. to the fraction of a £. Ans. ^ of a £. 

4. 9 oz. 15 pwt. to the fraction of a lb. 

t>. 1 ft. 4 in. to the fraction of a yd. A71S, ^ of a yd. 

t?. 13 rd. 10 ft. 8 in. to the fraction of a mile. 

7. 148. 6d. to the decimal of a £. Ans. .725 of a £. 

8, 18 lb. 10 oz. to the decimal of a cwt. 

ADDITION. 

173. Addition of Comj^onnd Numbers is the 

process of 'finding the sum of two or more similar com- 
pound numbers. 

1. Find the sum of 5 T. 6 cwt. 73 lb. ; 8 cwt. 80 lb. ; 
15 T. 3 cwt. 11 oz.; and 10 T. 8 cwt. 49 lb. 10 oz. 

Solution. — Arrange the quantities 
so that units of the same denomina- 
tions may stand in the. same column. 
Beginning with the lowest denomina- 
tion, we find that 10 oz. +11 oz. =21 
oz. (16 oz. = 1 lb.), or 1 lb. 5 oz. Place 
tne 5 oz. in the ounce column, and add 

31 7 3 5 the 1 lb. to the lb. of the next column. 

1 lb. + 49 lb. .*- 80 lb. + 73 lb. = 203 lb., 

ilOO lb. = 1 cwt.) or 2 cwt. 3 lb. Writing the 3 lb. in the propel 





opeeation. 
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column, we add the 2 cwt. to the column of cwt. ; 2 cwt. + 8 cwt, -v 
8 cwt. 4-8 cwt. +6 cwt. = 27 cwt. (20 cwt. = 1 T.), or 1 T. 7 cwt. 
J'*lacing 7 cwt. in the cwt. column, add 1 T. to the tons of the next ^ 
column. 1 T. + 10 T. + 15 T. + 5 T. = 31 T. Having no higher 
denomiik%don, we put down the entire amount. The sum ^hen is 
SIT. 7 -cwt. 8 lb. 5oz. 

WRITTEN EXERCISES. 

2. Fiud the sum of 45° 55' 43" ; 16° 45' 54" ; and 103° 
m'%'\ Ans. 166** 38' 45". 

3. Find the sum of 17 da. 14 hr. 35 min.; 39 da. 8 hr. 
40* min.; and 53 da. 13 hr. 25 min. 

.^. A liondon clothier^s receipts for 5 weeks were aa 
follows : £44 18s. 9d.; £99 19s. lOd. 2 far.; £39 8s. 8d.; 
£29 10s. 9d. 2 far. ; £10 4s. 3d. 1 far. What was the 
entire amount ? Ans, £224 2s. 4d. 1 far. 

5. Find the sum of 18 T. 16 cwt. 50 lb. 8 oz.; 20 T. ' 
10 cwt. 40 lb. 10 oz.; 67 lb. 11 oz.; 13 T. 60 lb. 15 oz.; 
CO T. 7 cwt.; 103 T. 7 cwt. 78 lb. 9 oz. 

Ans, 216 T. 2 cwt. 98 lb. 5 oz. 

G. How much wine in four casks containing, respect- 
Ively, 8 gal. 2 qt. 1 pt.; 10 gal. 3 qt. 3 gi.; 3 gal. 1 pt. 2 
gi.; and 15 g>\l. 3 qt. 1 pt. 3 gi.? 

7. Add 20 bu. 3 pk. 5 qt. 1 pt.; 18 bu. 2 pk. 7 qt.; 27 
bu. 1 pt. ; 6 qt. 1 pt. ; 1 bu. 1 pk. 1 qt. 1 pt.; and 3 pk. 
1 pt. Ans, 68 bu. 3 pk. 5 qt. 1 pt. 

8. Add 8'' 27' 45"; 12° 30' 17"; 90° 10' 30"; $15° 14* 
35"; 190° 50'^ 58"; and 10' 45". 

9. Fin'j. the sum of 14 hhd. 30 gal. 2 qt. ; 50 gal.. 2 qt. 
1 pt.; 18 hhd. 37 gal. 3 qt.; 10 hhd. 25 pJ.; 1 hhd. 36 
gal.; ftnd 16 hhd. 13 gal. 4 qt. 

10. Find the sum of 8 yr. 3 mo. 16 da.; 4 jr. 11 mo, 
2P da.; 10 yr. 8 mo. 10 da.; 1 yr. 1 mo. 6 da.; and 9 ma 
il d«k Ans, 25 yr. 10 mo^ 12 da. 
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11. Add 8 da. 3 hr. 4 min. 50 sec; 16 hr. 4 min. 18 
sec; 10 da. 3 hr. 20 min.; and 20 da. 6 hr. 3 min. 30 
geo. Ans, 39 da. 4 hr. 32 min. 38 sec. 

12. Add 3 T. 4 cwt. 70 lb.; 3 cwt. 60 lb. 10 oz.; 3 T. 
18 lb.; 14 cwt. 8 oz.; 8 T. 9 cwt. 16 lb. 14 oz.; and 18 lb. 
12 oz. Ans. 15 T. 11 cwt. 84 lb. 12 oz. 

13. A farmer sold 16 lb; 3 oz. of butter on Monday j 
27 lb. 10 oz. on Tuesday ; 10 lb. 9 oz. on Wednesday ; 
40 lb. 6 oz. on Thursday ; 48 lb. 9 oz. on Friday ; and 
30 lb. 10 oz. on Saturday ; how much butter did he sell 
in that week ? Ans, 1 cwt. 73 lb. 15 oz. 

14' Find the sum of 10 lb, 10 oz. 3 pwt. 8 gr.; 11 oz. 
16 gr.; 3 lb. 8 oz. 16 pwt.; 9 oz. 6 pwt. 14 gr.; 10 lb. 8 
oz. 10 pwt.; and 13 lb. 6 oz. 10 pwt. 18 gr. 

Ans. 40 lb. 6 oz. 7 pwt. 8 gr. 

15. Add 8 m. 80 rd. 5 yd. 1 ft. ; 2 m. 17 rd. 3 yd. 2 ft.; 
and 11 m. 13 rd. 2 yd. 2 ft. ' 

16. A pile of wood contains 50 cd. 16 cu. ft. ; another 
90 cd. 75 cu. ft. ; a third 100 cd. 100 cu. ft. ; and a fourth 
75 cd. and 110 cu. ft.; how much wood in the four piles ? 

Ans. 317 cd. 45 cu. ft. 

17. How much land }n 5 farms containing, respect- 
ively, 186 A. 3 sq. rd.; 100 A. 40 sq. rd.; 163 A. 130 sq. 
rd.; 42 A. 16 sq. rd.; and 150 A. 100 sq. rd.? 

' A71S. 1 sq. m. 2 A. 129 sq. rd. 

18. Find the sum of 31 cu. yd. 10 cu. ft. 378 cu. in.^ 
444 cu. yd. 19 cu. ft. 520 cu. in.; 258 cu. yd. 16 cu. ft. 
300 cu. in.; and 173 cu. yd. 25 cu. ft. 1000 cu. in. 

19. A farmer raised 10 bu. 3 pk. 5 qt. of com in ore 
field ; 30 bu. 3'pk. 6 qt. in a second field ; 25 bu. 7 qt. m 
a third field ; and 70 bu. 6 pk. in a fourth field. How 
much corn did he raise in the four fields ? 

Am. 138 bu. 2 pt % qt. 
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SUBTRACTION. 

174. Siibtrtieiion of Cantpound Sun^he-rs is 

the process of finding the dilTerence between two gfimilar 
compound nnmbers. 

i. What is the difference between 90° 2' 30" and 5' 

38"? 

SoLunoBr. — The numbers are so arranged that units 
of the same denomhiaticm stand in the same cohimn. 
As we cannot sabtraet 38'^ from 30^' ire add to this 
latter nmnber 1 unit of the next higher denomina- 
tion, which gives W^ ^W =Wr then W minus 
2&^ leaves 52^^. In (»der that the differ^ice maj not 
be changed, having "borrowed" 1^ it is necessary 
to add V U>W\ but as 6^ cannot be subtracted from 2^, add 1° or 60 
to the 2^y which gives 62^. 62^ less 6^ equals 56^ ; and lastlj, the 1~ 
'^borrowed,'* is tak^i from 90"", leaving a remainder of 89°, which 
completes the work. 



OPES^TIO^r. 
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2. From £50 6s. 8d. take £45 7s. 5d. 

3. From a barrel of molasses, containing 59 gal. 2 qt. 
1 pt., a grocer sold 37 gal. 3 qt. 1 pt. ; how mneh had he 
left ? Ans. 21 gaL 3 qt. 

4. A tree 16 yd. 2 ft. 3 in. high, was struck by light- 
ning and broken off 6 yd. 1 ft. 10 in. from the top. What 
was the height of the part left standing ? 

5. How mnch remains of 50 bushels of com, after sell- 
ing 36 bn. 2 pk. 5 qt. ? Ans, 13 ba. 1 pk. 3 ^^ 

6. From a barrel of wine containing 31 gal. 2 qt., there 
leaked ont 11 gal. 3 qt. ; how much remained ? 

7. How mnch remains of a farm of 1.75 A. 16 sq. id. 
20 sq. yd.^ after selling 90 A. 27 sq. rd. 9 sq. }^? 



OPERATION. 
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DIFFERENCE BETWEEN DATES. 

8. Find the difference in time from October 27th, 
1860, to March 31st, 1883. 

Solution. — Observing that October is the lOtri 
month, and March i& the 3d, we arrange the de- 
nominations in order, and subtract, 30 days be- 
ing counted to a month and VZ mouths to a year. 
22 5 4 ^ ^ 

Find the difference in time ; 

9. From May 10th, 1876, to November 10th, 1876. 

10. From April 19th, 1775, to July 4th, 1776. 

11. From July 4th, 1776, to October 19th, 1781. 

12. From April 14th, 1861, to April 26th, 1865. 

13. From May 7th, 1873, to Maxch 11th, 1878. 

14. From June 6th, 1880, to Sept. 2d, 1882. 

15. From Sept. 17th, 1879, to Feb. 8th, 1883. 

16. From Jan. 11th, 1864, to May 7th, 1881. 

17. From July 4th, 1880, to March 4th, 1883. 

18. From Feb. 9th, 1860, to April 7th, 1883. 

19. From Oct. 11th, 1863, to June 9th, 1882. 

LONGITUDE AND LATITUDE 

175. The Longitude of a place is its distance eas^ 
or west of a given meridian. 

176. Tlie Latitude of a place is its distance nortl 
or south of the equator. 

177. Longitude and Latitude are reckoned in degrees, 
minutes, and seconds. The highest degree of longitude 
is 180 degrees ; and the highest degree of latitude is 9Q 
degrees. 
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TABLE 

Of the Longitude (meridian 
important places. 

i. Albany, 73*' 44' 50" W. 11, 

2. Boston, 71° 3' 30" W. 12, 

3. BerUn, 13° 23' 45" E. 13. 
^ Cincinnati, 84° 29' 31'' W. i^ 
6. Chicago, 87° 37' 45" W. 15, 

6. Constantinople, 28° 59' 0" E. 16, 

7. Jerusalem, 35° 32' 0" E. 17, 

8, London, 0° 51' 38" W. 18, 

9, Mexico, 99° 5' 0" W. 19, 
10, Montreal, 73° 25' 0" W. 20, 



of Greenwich) of a fe^ 

New York, 74° 0' 3" W. 
New Orleans, 90° 2' 30" W. 
Paris, 2° 20' 22" E., 
Philadelphia, 75° 10' 0" W. 
Pekin, 116° 23' 45" E. 
Rome, 12° 27' 14" E. 
S. Francisco, 122° 26' 45" W 
St. Louis, 90° 15' 15" W. 
Washington, 77° 0' 15" W. 
St. Petersburg, 30° 19' 0" B. 



TABLES 

Showing the Latitude of a few )jlaces. 



1, Buenos Ayres, 34° 3' S. 
.2, Cape of Good Hope, 34° 22' S. 
3, Cape Horn, 55° 58' 40" S. 
It, Charleston, S.C.,32°46' 33"N. 

6, Copenhagen, 55° 40' N. 
e. Cape Town, 34° 56' S. 

7. Dublin, 53° 21' N. 



8, Mozambique, 15° 2' S. 

9, New York, 40° 42' 43" N. 

10, New Orleans, 29° 58' N. 

11, Paris, 48° 50' N. 

12, Philadelphia, 39° 57' N. 

13, Rome, 41° 54' N. 

IJt, St. Louis, 38° 27' 28" N. 



1, Find the difference in longitude between Albaiij 
and Boston. 

OPEEATION. Solution. — ^Arranging the denomi- 

Albany, 73° 44' 50" W. nations in order, we subtract, both 
Boston, 71® 3' 30" W. places being on the same. side of the 

Notes. — 1. If the places be on different sides of the meridian, 
take their sum. 

2. To obtain the difference of Latitude subtract, if both places 
fcre in the same direction from the equator ; if in different direc- 
tions, add. 
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dL When the difference of either latitude or longitude is found 
oy adding, and the sum be greater than 180°, subtract it from 860°. 

WRITTEN BXJEKCIS ES. 

Find the difference in longitude between : 

^. Boston and Cincinnati ; Chicago and Mexico. 

\ Ans. 13°26'1"; 11° 27' 15". 

3. Montreal and New York ; Philadelphia and Wash^ 
ington. Ans, 35' 3'' ; 1° 50' 15". 

4' Constantinople and Jerusalem ; Paris and Pekin. 

Ans. 6'' 33' ; 114° 3' 23". 

5. Berlin and London ; Paris and New York. 

Ans. 14^ 15' 23"; 76° 20' 25". 

6. Eome and St. Louis ; San Francisco and St. Pe- 
tersburg. Ans. 102° 42' 29"; 152° 45' 45". 

Find the difference in latitude between : 

7. Charleston, S. C, and Copenhagen ; New Orleans 
aid New York. Ans. 22° 53' 27" ; 10° 44' 43". 

8. St. Louis and Mozambique ; Dublin and Paris. 

A71S. 53° 29' 28" ; 4° 31'. 

9. Buenos Ayres and Cape Town ; Cape Horn and 
JlDme. Ans, 53'; 97° 52' 40". 

10: Philadelphia and Charleston, S. C; Philadelphia 
and Cape of Good Hope. Ans. 7° 10' 27"; 74° 19'. 

MULTIPLICATION. 

178. Multiplication of Compound Numbers 

IS the process of finding the product when the multipli- 
cand is a compound number. 

1. What are the contents of 5 cisterns, each containing 
50 gal. 2 qt. 1 pt. ? 



OPERATION. 


gal. 


qt. 


pt. 


60 


2 


1 
5 



164 DfiiroMtKATS KtJHBBBS. 

Solution. — Commence at the right. 5 times 1 pt 
gives 5 pt. (2 pt. = 1 qt.), or 2 qt. and 1 pt. Write 1 
pt. and carry 2 qt. ; 5 times 2 qt. gives 10 qt. and 
2 qt. carried make 12 qt. (4 qt. = 1 gal.), or 3 gal. 
Having no remainder, place in the place of qt. ; 5 
25^3 Q 2 times 50 gal. = 250 gal., and 3 gal. carried = 252 

gal. ; which completes the product. 

WHITTEN EXEBCiaBS» 

g. Multiply £137 18s. 4^. by 25. 

Ans. £3447 19s. 4id. 

3. Multiply 8 da. 6 hr, 7 min. 48 sec. by 84. 

Ans. 1 yr. 328 da. 10 hr. 55 min. 12 sec. 

4. Multiply 8 yd. 2 ft. 10 in. by 18. Ans. 161 yd. 

5. Multiply £12 13s. lOd. by 180. ^ns. £22B4 10s. 

6. Multiply 3 lb. 6 oz. 7 dr. 4 scr. by LQ. 

Ans. 57 lb. 4 oz. 5 dr. 1 scr. 

7. Multiply 16° 9' 8" by 20. Ans. 323" 2' 40", 

8. Multiply 80° 30' 30" by 4. Ans. 322° 2'. 

9. What are the contents of 6 casks of wine each con- 
tfrining 67 gal. 3 qt. 1 pt. 2gi.? 

Ans. 407 gal. 2 qt. 1 pt. 

10. How much coal in 3 cars, each contS,ining 6 T 
8 c^vt. 75 lb. ? Ans. 19 T. G cwt. 25 lb. 

11. If a spoon contain 3 oz. 6 pwt. 20 gr. of silver, 
what will 12 spoons weigh ? Ans. Z lb. 4 oz. 2 pwt. 

W. If a man travel 35 m. 101 rd. 1\ ft., consecutively, 
for 6 dava. how far has he travelled ? 

Ans. 211 m. 286 rd. 9 ft. 
13. What is the total weight of 32 sheep, havin-; an 
average weight of 69 lb. 11 oz. ? Ans. 22 cwl. -iO To. 

1^. How far will a railroad train go in 16 hr, at thf 
rate of 35 m. 103 ra. IJ yd. per hr. ? 

Ans. 565 m. 52 rcL S ycL 
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15. How much wine in 12 casks, each containing 37 
gal. 3 qfc. 1 pt. ? Ans, 454 gal. 2 qt. 

16. If a steam-boat run a mile in 5 min. 26 sec, how 
long will it take to make a trip of 98 m. ? 

Ans, 8 hr. 52 min. 28 sec. 

17. If a meteor move 6° 27' 50" in a second, how far 
will it move in 25 seconds ? Ans. 161° 35' 50". 

18. How much hay in 13 loads, of 1 T. 3 cwt. 48 lb. 
each ? Ans. 15 T. 5 cwt. 24 lb. 

19. In 12 bins, with a capacity of 200 bu, 3 pk. 6 qt. 
each, how much com ? Ans. 2411 bu. 1 pk. 

20. How much land in 37 farms of 16 A. 6 sq. rd. 20 
sq. yd. each ? Ans. 593 A. 86 sq. rd. 14 sq. yd. 

DIVISION. 

179. Division of Compound Kumhers is th^ 

process of finding the quotient when the dividend is a 
compound number. 

1. Divide £113 Is. lOd. 2 far. by 21. 

Solution . — Dividing 
£113 by 21 we obtain £5, 
and a remainder of £8, 
which, reduced to shillings, 
and added to Is. of the 
dividend, gives 161s. This 
divided by 21 gives 7s. and 
a remainder of 14s. Re- 
ducing this last to pence 
and adding it to lOd. gives 
178d. ; which divided by 
21 gives 8d. and a remain- 

- ^^ der of lOd. lOd. = 40 far. 

■^'^ And 40 far. added to 2 far. 

fiT98 48 ffUTt This divided by 91 gives 2 far. and no remainder. 



OPERATION. 

£ s. d. far. £ s. d. far. 
21)113 1 10 2(5, 7, 8, 2. 
105 


8 
20 




21)178(8 
168 


21 ) 161 ( 7 
147 




10 
4 


14 
12 




21 ) 42 ( 2 
42 



Case. L 



1^ The dllference of longimde betweoL two places is 
70**; irhj£ k the difference in txme ? 



15 ) 70^ (/ 



SocxTV!^. — Smee IS* of Itsagitait are 
eqnail to one hoar of tinie,. "Tiy of longitixile 
are equal to 4 hoirr^. and a Rmairuier of 
4hr. 40min. iop^otWO'. «Mr j^e equal to 40 minatea, 

sinee LV of lon^tnde- aie equal to 1 bud- 



vte, Hffirr, the dil&miee in time & 4 hr. -10 min. 



Find the difference' in time between two plaoes wiioaf 

difference of longitude is : 

2, 18^ 4f/- Ams. 1 hr. 14 min. 40 aec 

3. l^f. Ami. 10 kr. 

4, 28"* 18' 15^ ^Ji*. 1 hr. 53 min. 13 sec- 

5. do'' 40' df/'. Ans. 2 hr. 2 min. 42 see 
tf. 100^ 20'. Ans. 6 hr. 41 min. 20 sec 
7- 80** 45'. Ams. 5 hr. 23 min. 

Find the difference in time between : 

S. Albany and Montreal ; Constantinople and Jem- 
galem. Ans, 1 min. 19 see.; and 26 min. 12 sec. 

9. Mexico and London ; Xew Orleans and San Fran- 
3iaco. Ans, 6 hr. 32 min. 53 sec. ; 2 hr. 9 min. 37 see. 

10. St. Lonis and Berlin ; Philadelphia and Pekin. 

Ans. 6 hr. 54 min. 36 sec. ; 12 hr. 46 min. 15 sec 

11. Washington and Paris ; St. Petersburg and Fema 

Am, 5 hr. 17 min. 22 sec.; 1 hr. 51 min. 
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ij?. New York and Cincinnati ; Chicago and Boston. 

Ans. 41 min. 57 sec; and 1 hr. 6 min. 17 sec. 
13. What change must be made in our watches, if we 
travel from Berlin to Paris ? 

Ans. Set back 44 min. 13 sec. 

Note. — To find the time of a place ccw^, add the difference ol 
time between the two places to the given time. But to find the 
time of a place ufest, subtract the difference of time between the 
two places from the given time. 

14" What time is it in Boston when it is 4 o'clock p.m. 
in Mexico ? Ans. 52 min. 6 sec. past 5 p.m. 

15. When it is noon at Greenwich, what time is it at 
the first two places given in the table ? 

Ans. To first, 5 min. f sec. past 7 a.m. 

16. When it is half past seven a.m. in New York 
what time is it in Philadelphia ? New Orleans ? Cin 
cinnati ? Paris ? London ? 

Ans. To last, 22 min. 33f sec, past 12 noon. 

17. What change would a person have to make in his 
watch, in going from Washington to London ? 

Ans. Set ahead, 5 hr. 4 min. 34 sec. 

Case XL 

183. To find the difiference of longritude when 
the time is graven. 

1. The difference in time between two places is 4 hr. 
10 min. ; what is the difference of longitude ? 

^««« .«,^.r Solution. — Since an hour of time equals 15' 

.' of longitude, and a minute of time equals 15' of 

4 nr. 10 mm. longitude, 15 times the number of hours and 

15 minutes will equal the difference of longitude in 

62^ 30' degrees and minutes. Hence, 15 times 4 hr. II 

min. equals 62° W. 



OPERATION. 
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/ 


ff 


90 


2 


30 




5 


38 


89" 


56 


52 
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SUBTRACTION. 

174. Subtraction of Compound lumbers is 

the process of finding the difference between two similar 
compound numbers. 

1. What is the difference between 90° 2' 30" and 5' 

38" ? 

Solution. — The numbers are so arranged that units 
of the same denomination stand in the same column. 
As we cannot subtract 38" from SC' we add to this 
latter number 1 unit of the next higher denomina- 
tion, which gives 30'' + GC' = 90"; then 90^' minus 
38" leaves 52". In order that the difference may not 
be changed, having "borrowed" 1', it is necessary 
to add 1' to 5'; but as 6' cannot be subtracted from 2', add 1° or 60' 
to the 2', which gives 62'. 62' less 6' equals 56' ; and lastly, the 1= 
"borrowed," is taken from 90°, leaving a remainder of 89°, which 
completes the work. 

WRITTJSir EXERC l8Ba. 

2. Prom £50 6s. 8d. take £45 7s. 5d. 

3. From a barrel of molasses, containing 59 gal. 2 qt. 
1 pt., a grocer sold 37 gal. 3 qt. 1 pt.; how much had he 
left ? Ans. 21 gal. 3 qt. 

4' A tree 16 yd. 2 ft. 3 in. high, was struck by light- 
ning and broken off 6 yd. 1 ft. 10 in. from the top. What 
was the height of the part left standing ? 

5. How much remains of 50 bushels of corn, after sell- 
ing 36 bu. 2 pk. 5 qt. ? Aiis, 13 bu. 1 pk. 3 qt. 

6. From a barrel of wine containing 31 gal. 2 qt., there 
leaked out 11 gal. 3 qt. ; how much remained ? 

7. How much remains of a farm of 1.75 A. 16 sq. rd« 
20 sq. yd., after selling 90 A. 27 sq. rd. 9 sq. yd.? 



OPERATION. 


yr. 


mo. 


da. 


1883 


3 


31 


1860 


10 


27 
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DIFFERENCE BETWEEN DATES. 

8. Find the difference in time from October 27th, 
18d0, to March 3l8t, 1883. 



Solution. — Observing that October is the 10th 
month, and March i& the 3d, we arrange the de- 
nominations in order, and subtract, 30 days bo' 

ins counted to a month and 12f mouths to a year. 
22 5 4 ^ ^ 

Find the difference in time : 

9. From May 10th, 1876, to November 10th, 1876. 

10. From April 19th, 1775, to July 4th, 1776. 

11. From July 4th, 1776, to October 19th, 1781. 

12. From April 14th, 1861, to April 26th, 1865. 

13. From May 7th, 1873, to Maxch 11th, 1878. 

14. From June 6th, 1880, to Sept. 2d, 1882. 

15. From Sept. 17th, 1879, to Feb. 8th, 1883. 

16. From Jan. 11th, 1864, to May 7th, 1881. 

17. From July 4th, 1880, to March 4th, 1883. 

18. From Feb. 9th, 1860, to April 7th, 1883. 

19. From Oct. 11th, 1863, to June 9th, 1882. 

LONGITUDE AND LATITUDE 

175. The Longitude of a place is its distance eas^ 
or west of a given meridian. 

176. Tlie Latitude of a place is its distance nortl 
or south of the equator. 

177. Longitude and Latitude are reckoned in degreeSj 
minutes, and seconds. The highest degree of longitude 
is 180 degrees ; and the highest degree of latitude is 9Q 
degrees. 
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ITTJBJr JBJLJBMCISJgS, 

Find the difference in longitude of two places whose 
difference of time is : 

2. 3 hr. 20 min. Ans. 50». 

3. 36 min. Ans. 9^. 

4. 4 hr. 22 min. Ans. 65** 30'. 

5. 8 hr. 16 min. 24 sec. Ans. 124° 6'. 

6. 6 hr. 6 min. 30 sec. Ans. 91° 37' 30". 

7. It is 6 hr. 52 min. 40 sec. a.m. in Harrisbnrg, 
Penn.^ when it is noon at Greenwich ; what is its longi- 
tude? Ans. 76° 50'. 

8. When it is 8 o'clock a.m. in New Orleans^ it is 9 
hr. 5 min. 11 sec. in Albany ; what is the difference of 
longitude? Ans. 16° 17' 45". 



TEMPERATURE. 

183* A Thermometer is an instrument for mea&- 
uring variations of heat and temperature. 

There are three methods of registering heat and tem- 
perature by means of thermometers. 

Fahrenheit's, used in the United States, England^ and 
Holland ; Beaumer's, used in Bussia, Spain, and Turkey ; 
and Celsius's, called the Centigrade, used in France^ 
Germany, Sweden, and some other countries of Europe. 

In Fahrenheit's (F.) the freezing point is marked 32^^ 
and the boiling point 212**. 

In Beaumer's (B.) the freezing point is zero, and the 
boiling point 80^. 

The Centigrade (C.) has the freezing point lero^ and the 
foiling point 100^ 
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0L "Wlien the difference of either latitude or longitude is found 
0y adding, und the sum be greater than 180'', subtract it from 860°. 

WRITTEN EXEItCia ES . 

Find the difference in longitude between : 

2. Boston and Cincinnati ; Chicago and Mexico. 

\ Ans, 13°26'1"; 11° 2ri5". 

3. Montreal and New York ; Philadelphia and Wash- 
ington. Ans. 35' S" ; 1° 50' 15". 

4* Constantinople and Jerusalem ; Paris and Pekin. 

Ans. 6" 33' ; 114° 3' 23". 
3. Berlin and London ; Paris and New York. 

Ans. 14^15' 23"; 76° 20' 25". 

6. Rome and St. Louis ; San Francisco and St. Pe- 
tersburg. Ans. 102° 42' 29"; 152° 45' 45". 

Find the difference in latitude between : 

7. Charleston, S. C, and Copenhagen ; New Orleans 
aid New York. Ans. 22° 53' 27" ; 10° 44' 43". 

8. St. Louis and Mozambique ; Dublin and Paris. 

A71S. 53° 29' 28" ; 4° 31'. 

9. Buenos Ayres and Cape Town ; Cape Horn and 
J^Dme. Ans. 53'; 97° 52' 40". 

10: Philadelphia and Charleston, S. C; Philadelphia 
and Cape of Good Hope. A7is. 7° 10' 27"; 74° 19'. 

MULTIPLICATION. 

178. Multiplication of Compound Numbers 

IS the process of finding the product when the multipli- 
cand is a compound number. 

1. What are the contents of 5 cisterns, each containing 
50 gal. 2 qt. 1 pt. ? 
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OPKBATIOM. 



Solution. — Commence at the right. 6 times 1 pt> 

gives 5 pt. (2 pt. = 1 qt.), or 2 qt. and 1 pt. Write 1 

gaL qt. pt. p^ j^Q^ g^j^ 2 qt. ; 5 times 2 qt. gives 10 qt. and 

50 2 1 2 qt. carried make 12 qt (4 qt. = 1 gaL), or 3 gal. 

5 Having no remainder, place in the place of qt. ; 5 

^^ Q 7 times 50 gal. = 250 gal., and 3 gaL carried = 253 

gal. ; which completes the product. 

t. Multiply £137 18s. 4^. by 25. 

Ans. £3447 198. 4id. 

3. Multiply 8 da. 6 hr. 7 miu. 48 sec. by 84. 

Ans. 1 yr. 328 da. 10 hr. 55 min. 12 sec. 

4. Multiply 8 yd. 2 ft. 10 in. by 18. Ans. 161 yd. 

5. Multiply £12 13s. lOd. by 180. ^ns, £2284 lOe. 

6. Multiply 3 lb. 6 oz. 7 dr. 4 scr. by 16. 

Ans, 57 lb. 4 oz. 5 dr. 1 sen 

7. Multiply 16° 9' 8" by 20. Ans. 323" 2' 40". 

8. Multiply 80** 30' 30" by 4. Ans. 322° 2'. 

9. What are the contents of 6 casks of wine each con- 
tfcining 67 gal. 3 qt. 1 pt. 2 gi.? 

Ans. 407 gal. 2 qt. 1 pt. 

10. How much coal in 3 cars, each containing 6 T 
8 CTirt. 75 lb.? Ans. 19 T. G cwt. 25 lb. 

ii. If a spoon contain 3 oz. 6 pwt. 20 gr. of sflver, 
what will 12 spoons weigh ? Ans. Z lb. 4 oz. 2 pwt. 

12, If a man trayel 85 m. 101 rd. 1^ ft., consecatiYely, 
for 6 davR. how far has he trayelled ? 

Ans. 211 m. 286 rd. 9 ft. 

13. What is the total weight of 32 sheep, hayinj: an 
aveiage weight of 69 lb. 11 oz.? Ans. 22 cwl. 'iO T^a. 

i4- How far will a railroad train go in 16 hr. at the 
isic^ of 35 m. 103 ta. H yd. per hr.? 

Ans. 565 m. 52 id. 8 jiL 
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15. How much wine in 12 casks, each containing 37 
gal. 3 qt. 1 pt.? Ans, 454 gal. 2 qt. 

16. If a steam-boat run a mile in 5 min. 26 sec, how 
long will it take to make a trip of 98 m. ? 

Ans. 8 hr. 52 min. 28 sec. 

17. If a meteor move 6° 27' 50" in a second, how far 
will it move in 25 seconds ? Ans. 161° 35' 50". 

18. How much hay in 13 loads, of 1 T. 3 cwt. 48 lb. 
each ? Ans. 16 T. 6 cwt. 24 lb. 

19. In 12 bins, with a capacity of 200 bu, 3 pk. 6 qt. 
each, how much com ? Ans, 2411 bu. 1 pk. 

W. How much land in 37 farms of 16 A. 6 sq. rd. 20 
sq. yd. each ? Ans. 593 A. 86 sq. rd. 14 sq. yd. 

DIVISION. 

179. Division of Compound Nunihera is th^ 

process of finding the quotient when the dividend is a 
compound number. 

1. Divide £113 Is. lOd. 2 far. by 21. 

OPERATION. Solution. — Dividing 

£ s. d. far. £ s. d. far. ^113 by 21 we obtain £5, 

21 ) 113 1 10 2 ( 5, 7, 8, 2. ^'^^ » remainder of £8, 

- ^f, which, reduced to shillings, 

and added to Is. of the 

8 21)178(8 dividend, gives 161s. This 

20 168 divided by 31 gives 78. and 

a remainder of 14s. Re- 
ducing this last to pence 
and adding it to lOd. gives 



21 ) 161 ( 7 10 

147 4 



14 21)42(2 178d.; which divided by 

j^2 42 2^ gives 8d. and a remain 

178 "~ 

(Itmi 48 fMTf This divided by dl gives d tar. and no remainder. 



der of lOd. lOd. = 40 far. 
And 40 far. added to 2 far. 
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WRITTEN EX EBC IS E8, 

2. Divide 309° 27' 30" by 25. A7is. 12° 22' 42". 

3. Divide 71 lb. oz. 8 pwt. by 16. 

Ans. 4 lb. 5 oz. 5 pwt. 12 gr. 

4. Divide £650 Is. 4d. by 196. Ans. £3 68. 4d. 

5. Divide 524 gal. 2 qt. 1 pt. 2 gi. by 365. 

Ans. 1 gal. 1 qt. 1 pt. 2 gi. 

6. Divide 32 bu. 3 pk. 6 qt. by 24. 

Ans. 1 bu. 1 pk. 3 qt. 1^ pt. 

7. Divide 19 cwt. 88 lb. 12 oz. by la 

Ans. 1 cwt. 98 lb. 14 oz. 

8. Divide £183 10s. 1^. by 18. 

Ans. £10 3s. lOfd. 

9. 11 lb. 1 oz. 4 pwt. of silver were used in making 
18 goblets ; how much silver was used for e^h ? * 

Ans. 7 oz. 8 pwt. 

10. How many packages, each containing 5 oz., can 
be filled from 95 lb. of cinnamon ? Ans. 304 packages. 

Note. — When both dividend and divisor are compound numbers 
reduce them to the same denomination and divide as in simple 
numbers. 

11. A vessel sailed 258 m. 196 rd. 9 ft. in 21 hours; 
how far was that per hour ? Ans. 12 m. 100 rd. 13 ft. 

12. Divide 1275 A. 96 sq. rd. 22 sq. yd. 8 sq. ft. 32 sq. 
in. equally among 32 persons. 

Ans. 39 A. 138 sq. rd. 6 sq. ft. 64 sq. in. 

13. If a town 6 miles square be divided into 165 farms, 
how many acres will each farm contain ? 

Ans. 139 A. 101 sq. rd. 24 sq. yd. 6 sq. ft. 108 sq. in. 
14' How many bins, each containing 65 bu. 1 pk. 7 qt 
1 pt., will be required to contain 785 bu. 3 pk. 2 qt. ? 

Ans. 12 bins. 
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15. How lar will a meteor move in a second, if it move 
242° 26' 15" in 45 seconds ? How far will it move in 25. 
seconds ? 

16. How many loads of wood' in 69 cd. 12 cu. ft., each 
load containing 2 cd. 12 cu. ft. ? Ans, 33 loads. 

17. If a man travel 3 m. 108 rd. in an hour, hew long 
will it take him to travel 36 m. 228 rd. ? 

Ans, 11 hours. 

18. Divide 114 cwt. 30 lb. 8 oz. by 8. 

' Ans. 14 cwt. 28 lb. 13 oz. 

19. The aggregate weight of 67 hhd. of sugar is 28 T. 
18 cwt. 21 lb. What is the average weight of a hhd. ? 

Ans. S cwt. 63 lb. 

20. From IG lb. ,8 oz. 6 dr. 1 scr. of camphor, how 
many packages can be put up, each containing 3 dr. 2 scr. ? 

Ans. 281 packages. 

LONGITUDE AND TIME. 

180. As there are 360° in a circumference, and the 
earth makes a revolution on its axis once every 24 hours, 
it follows that in every hour the earth proceeds 15°; in a 
minute -^ of 15°, or 15'; and in a second ^ of 15', or 15", 
Hence, also, the 

TABLE. 

1 hour of time = 15° of longitude. 
1 minute of time = 15' of longitude. 
1 second of time = 15" of longitude. 

Note. — The Standard Time of the United States and Canada ir 
d'.vided into the Eastern, Central, Mountain, and Pacific time, w 
is reckoned from the four meridians, 75°, 90°, 105°, and 120*' weei 
of Greenwich. As 15° of longitude equal 1 hour of time, EasrAjfo 
time is 5 hours slower than London time. 
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Case I. 

181. To find the difference in time between two 
places when the difference in lohgritude is graven. 

i. The difference of longitude between two places is 
70°; what is the difference in time ? 

OPERATION. Solution. — Since 15° of longitude are 

15 ) 70** 0' equal to one hour of time, 70° of longitude 

. are equal to 4 hours, and a remainder of 

4hr. 40min. io%or600'. 600' are equal to 40 minutes, 

since 15' of longitude are equal to 1 min- 
ute. Hence, the difference in time is 4 hr. 40 min. 

WRITTEN EXERCISES. 

Find the difference" in time between two places whose 
difference of longitude is : 

2. 18° 40'. Ans. 1 hr. 14 min. 40 sec. 

3. 150°. Ans. 10 hr. 

4. 28° 18' 15". Ans. 1 hr. 53 min. 13 sec. 

5. 30° 40' 30". Ans. 2 hr. 2 min. 42 sec. 

6. 100° 20'. Ans. 6 hr. 41 min. 20 sec. 

7. 80° 45'. Ans. 5 hr. 23 min. 

Find the difference in time between : 

8. Albany and Montreal ; Constantinople and Jeru- 
salem. Ans. 1 min. 19 sec; and 26 min. 12 sec. 

9. Mexico and London ; New Orleans and San Fran* 
Cisco. Ans, 6 hr. 32 min. 53 sec. ; 2 hr. 9 min. 37 sec. 

10. St. Louis and Berlin ; Philadelphia and Pekin. 

Ans. 6 hr. 54 min. 36 sec. ; 12 hr. 46 min. 15 sec. 

11. Washington and Paris ; St. Petersburg and Paria 

Ans. 5 hr. 17 min. 22 sec; 1 hr. 51 min. 



l£. New York and Cincinnati ; Chicago and Boston. 

Ans. 41 min. 67 sec; and 1 hr. 6 min. 17 sec. 
13. What change must be made in our watches, if we 
travel from Berlin to Paris ? 

Ans. Set back 44 min. 13 sec. 

Note.— To find the time of a place ectst, add the difference ol 
time between the two places to the given time. But to find the 
time of a place west, subtract the difference of time between the 
two places from the given time. 

14* What time is it in Boston when it is 4 o^clock p.m. 
in Mexico ? Ans. 52 min. 6 sec. past 5 p.m. 

15. When it is noon at Greenwich, what time is it at 
the first two places given in the table ? 

Ans. To first, 5 min. f sec. past 7 a.m. 

16. When it is half past seven a.m. in New York 
what time is it in Philadelphia ? New Orleans ? Ciu 
cinnati ? Paris ? London ? 

Ans. To last, 22 min. 33f sec. past 12 noon. 

17. What change would a person have to make in hia 
watch, in going from Washington to London ? 

Ans. Set ahead, 5 hr. 4 min. 34 sec. 

Case II. 

182. To find the difiTerence of long^itude when 
the time is g^en. 

1. The difference in time between two places is 4 hr. 
10 min. ; what is the difference of longitude ? 

Solution. — Since an hour of time equals 15' 

OPERATION. ^ . , , . - ^. 1 ^1-/ J 

of longitude, and a minute of time equals 15 of 

4 hr. 10 min, longitude, 15 times the number of hours and 

15 minutes will equal the difference of longitude in 



62^ 30' degrees and minutes. Hence, 15 times 4 hr. 11 

min. equals 62** 8(K. 
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SUBTRACTION. 

174. Subtraction of Compound Numbers is 

the process of finding the difference between two similar 
compound numbers. 

1. What is the difference between 90° 2' 30" and 5' 

38" ? 

Solution. — The numbers are so arranged that units 
of the same denomination stand in the same column. 
As we cannot subtract 38" from W we add to this 
latter number 1 unit of the next higher denomina- 
tion, which gives 30'' + 60^' = 90" ; then 90" minus 
38" leaves 52". In order that the difference may not 
be changed, having "borrowed" 1', it is necessary 
to add 1' to 5' ; but as 6' cannot be subtracted from 2', add 1° or 60^ 
to the 2^, which gives 62'. 62' less 6' equals 56' ; and lastly, the 1' 
"borrowed," is taken from 90", leaving a remainder of 89**, which 
completes the work. 

WRITTEN JEXMRC la BS. 

2. From £50 6s. 8d. take £45 7s. 5d. 

3. From a barrel of molasses, containing 59 gal. 2 qt. 
1 pt., a grocer sold 37 gal. 3 qt. 1 pt.; how much had he 
left ? Ans, 21 gal. 3 qt. 

^. A tree 16 yd. 2 ft. 3 in. high, was struck by light- 
ning and broken off 6 yd. 1 ft. 10 in. from the top. What 
was the height of the part left standing ? 

5. How much remains of 50 bushels of corn, after sell- 
ing 36 bu. 2 pk. 5 qt.? Ans, 13 bu. 1 pk. 3 qt. 

6. From a barrel of wine containing 31 gal. 2 qt., there 
leaked out 11 gal. 3 qt. ; how much remained ? 

7. How much remains of a farm of 1.75 A. 16 sq. rd. 
20 sq. yd., after selling 90 A. 87 sq. rd. 9 sq. yd.? 



OPERATION. 
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DIFFERENCE BETWEEN DATES. 

8. Find the difference in time from October 27th, 
1860, to March 31st, 1883. 

Solution. — Observing that October is the lOtn 
month, and March is the 3d, we arrange the de- 
nominations in order, and subtract, 30 days be* 
ing counted to a month and 12^ mouths to a year. 

Find the difference in time : 

9. From May 10th, 1876, to November 10th, 1876. 

10. From April 19th, 1775, to July 4th, 1776. 

11. From July 4th, 1776, to October 19th, 1781. 

12. From April 14th, 1861, to April 26th, 1865. 

13. From May 7th, 1873, to March 11th, 1878. 

14. From June 6th, 1880, to Sept. 2d, 1882. 

15. From Sept. 17th, 1879, to Feb. 8th, 1883. 

16. From Jan. 11th, 1864, to May 7th, 1881. 

17. From July 4th, 1880, to March 4th, 1883. 

18. From Feb. 9th, 1860, to April 7th, 1883. 

19. From Oct. 11th, 1863, to June 9th, 1882. 

LONGITUDE AND LATITUDE 

175. The Longitude of a place is its distance eas^ 
or west of a given meridian. 

176. Hie Latitude of a place is its distance nort> 
or south of the equator. 

177. Longitude and Latitude are reckoned in degrees, 
minutes, and seconds. The highest degree of longitude 
is 180 degrees ; and the highest degree of latitude is 90 
degrees* 



i80 PRACTICAL X KAS U RSX B:!rt3. 

4S, How many booid-feet in a plank 15 fi. Icng, 16 in. 
wide, and \\ in. thick ? How many c^n. ft.? 

XcrrESw — 1, A board-fmd k Rckooed 1 foot sqnuie and 1 indi 
tbick, and is e4r|iud to ^ o€ a cubie feet. 

2^ Etoi viien the Imnber t§ less tium an 'jMrh in tliiekiiesB^ it b 
toiisidered inch lumber. 

%, In measuring the width, vfaen a fractloD b kas than a half 
meh, it k itj/tcUd; bat vhen it t» greater than a hal^ it is eoonfted 
a half inch. 

47 » How many feet of lumber in : 

24 scantlings 12 ft. long, 6 in. wide, and 3} in. tliick ? 

10 beams 16 ft. long, and 14 in. »^nare ? 

30 joists 20 ft. long, 10 in. wide, and If in. thick ? 

GO pieces dding 8 ft. long, 5J in. wide, and 1 in. thick ? 
>^. At $15.25 per thousand, find the total cost of : 

7 boards 10 ft. long, 16 in. ^de, and 2^ in. thick. 

8 boards 9 ft. long, 14f in. wide, and 3} in. thick. 
5 boards 16 ft. long, 13 in. wide, and } in. thick. 

Ans, #6.50. 
49» Rnd the cost of the J-Lnch flooring required for a 
room 36 ft. long, and 20 ft. wide, at tl6| per thousand. 

50. A garden is 15 rods long, and 12 rods wide ; what 
win be the cost of a 2^iii. plank sidewalk, 3 ft. wide, 
around the outside of it, at $18 per thousand ? 

51. A bridge is 300 yd. long, and iO ft. wide ; how 
many feet of 2-inch plank will be required for its two 
foot-paths, each of which is 8 ft. wide ? 

5^. At $12 per thousand, find the cost of coyering the 
whole bridge in Xo. 51, supposing the plank on the road- 
way to be 4^ in. thick. Ang. $1512. 

53. How many 4x5 rafters, 30 ft long, and placed 21 
m« apart^ are required for a double roof 70 ft long ? 

Ans. 82 rafters. 
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54' Find the cost of the rafters required for 3 roofs, 
having the same dimensions as the one in No. 53, at 
$14.50 per M. Ans. $178.35. 

55. Find the cost of a close board fence, 75 rods long, 
10 ft. high, and 1^ in. thick, at $22.50 per M. 

8TONE! ANn BRICK WORK 

56. How many perches of stone are there in a pila 
325 ft. long, 50 ft. wide, and 16 ft. high ? 

Note.— A perch of stone = 16J ft. x IJ ft. x 1 ft. = 24f cu. ft, 
and a part of a perch is counted a whole one. 

57. Find the cost of the stone required for a wall 25 
ft. long, 12 ft. high, and 3 ft. thick, at $1.20 per perch. 

58. A cellar is 32 ft. long, 20 ft. wide, and 15 ft. deep ; 
what will be the cost of the stone required for its 20-in. 
walls, at $1.30 per perch ? Ans. $137.80. 

Note. — It is customary to measure around the outside of the wall 

59. How many cords of stone in the pile in No. 56, 
reckoning 128 cu. ft. to the cord ? Ans. 2031;J^ cd. 

60. If a cord of stone will make 100 cu. ft. of wall, 
how many cords will be required for the walls in No. 58 ? 

61. A stone house is 60 ft. front, 125 ft. deep, and lOO 
ft. high ; the cellar walls are 15 ft. high, and 3 ft. thick. 
What did they cost, at 85^ a cu. yd. ? 

62. Find the cost of the remainder of the stone work 
in No. 61, at 75^ a cu. yd., supposing one half of it to be 
2>^ ft. thick, and the other half 1 J ft. thick. 

63. Stone-masons reckon a cu. yd. of sand and 3 bu. 
of lime to a cord of stone. How much of each will be re* 
quired for the cellar walls in No. 61 ? 

64* Find the number of bricks required for a wall 8(1 
ft. long, 10 ft. high, and 1| ft. thick. 
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Notes. — 1. The dimensions of a brick are about 8| in. by 4 in. 
by 24 in. 

2. To a cu. ft. we commonly reckon 27 bricks laid dry, or 2(1 
bricks laid in mori:ar. 

65, At $10.50 per thousand, what is the value of a 
pile of bricks 70| ft. long, 48 ft. wide, and 15 ft. high ? 

Ans. $14458.50. 

66, How many bricks, laid 8 in. by 4 in., will pave a 
walk 90 ft. long, and 15 ft. wide, with no allowance for 
edges or waste ? Ans, 6075 bricks. 

67, How many bricks are required for a wall 32 ft. 
long, 16 ft. high, and half a brick thick ? 

Note. — In half -brick walls, each brick has an external surface 
of 9 in. by 3 in. ; in single-brick waUs, 4J in. by 3 in., or 14 in. ol 
surface ; in a-brick-and-a-half walls, 10 in. of surface ; and in dott' 
ble-brick walls, 7 in. of surface. 

68, At $8 per thousand, find the cost of the bricks re- 
quired for the double-brick walls of a basement, 75 ft. 
long, 40 ft. wide, and 12 ft. high. Ans, $454.22. 

69, How much less would the bricks in No. 68 cost, il 
the walls were a brick and a half thick ? 

70, How many bricks will be required for a single 
brick wall 60 ft. long, and 84 ft. high ? 

71, The front wall of a house is 125 ft. long, 75 ft. 
high, and 2 bricks thick. Find the cost of the bricks 
required, at $9 per M., allowing for 2 doors and 24 win- 
dows, each 8 ft. by 4 ft. Ans, $1581.674. 

72, Find the number of bricks required for one course 
of a chimney with a flue one foot square. 

Ans, 8 bricks. 

I^'oTE. — The walls of an ordinary chimney are 4 inches thick, tlM 
bricks being laid on their broadest faoe. 
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78. A chimney is 50 ft. high, and its flue 7^ in. by 
4 in.; how many bricks were used in its construction, 
reckoning a mortared brick 3 in. thick ? 

TJi'. Find the cost of the bricks for a chimney 30 ft. 
liigh, and having a 10-inch due, at $12 per M. 

aSCINQ LE8 ANn ZATH8, 

75. How many bunches of bhingles are required for a 
double roof 30 ft. long, with Id-ft. rafters ? 

Note. — 1000 shingles make 4 bunches, and cover 100 sq. ft. ol 
surface. They are 4 in. wide, are generally laid 4 in. to the weather, 
and are sold only in whole bunches 

76. Find the number of shingles required for a double 
roof 25 ft. long, with 20-foot rufters. 

77. Find the cost of the shingles in So. 76, at $4.25 
per thousand. Ans. $42.50. 

78. A roof is 87^ ft. long, and 30 ft. wide ; what will 
it cost to shingle it, at $4 per M. ? 

79. How many bunches of shingles are required for 
the roof in No. 78 ? Ans. 105 bunches. 

80. In No. 78, how much, more or less, would it cost 
to use metallic shingles, at $5.25 per thousand, if each 
shingle covers 20 sq. in. of surface ? Ans. $5.77 less. 

81. A room is 16 ft. long, 14 ft. wide, and 1/i ft. high ; 
bow many bunches of laths are required for its walls and 
ceiling ? Ans. 35 bunches, • 

Note, — Laths are 4 ft. long, 1 J in. wide, and are laid j of an inch 
*part., A buDch contains 50, and will cover three sq. yd. of surface, 

8£. How many bunches of laths are required for a 
room 75 ft. long, 56 ft. wide, and 16 ft. high, allowing 
for 3 doors and 12 windows, each 14 ft. by 6 ft. ? 

Note.— Deduct only one half of the surface of the openings. 
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83. Find the cost of the laths in No. 82, at 25^ » 
ounch. Ans. $72. 

84' At 40^ a bunch for laths, 5^ a sq. yd. for labor, 
and 8^ a pound for nails, allowing a half-pound to a 
bunch, what will it cost to lath a hall 124 ft. long, 60 ft* 
wide, and 50 ft. high ? Ans. $565.08. 

85, What would be the difference in the cost of the 
laths in No. 84, if they crossed each other ? 

PLASTEBIXG, BAINTING, CARIPETING, ETC, 

86, Find the cost of plastering the wails and ceiling 
of a room 87^ ft. long, 54 ft. wide, and 15 ft. high, ai 
21^ per sq. yd. Ans. $209.30. 

87, A room is 40 ft. long, 25 ft. wide, and 14 ft. high. 
It has 2 doors, and 10 windows, each 12 ft. by 6 ft. 
What will it cost to plaster it, at 18^ per sq. yd.? 

Note. — ^AUow for only half the surface of the openings. 

88, What will it cost to plaster 3 rooms, each of whicb 
is 18 ft. square, and 12 ft. high, @ 22|^^ per sq. yd. ? 

89, At 16^ a sq. yd., find the cost of painting the walls 
in No. 88. Ans. $46.08. 

90, What will it cost to kalsomine the ceilings in No. 
88, @ 8^^ a sq. yd.? Ans, $9.18. 

91, Find the cost of painting » double roof 56 ft. by 
35 ft., @ 18^ a sq. yd. Ans. $78.40. 

^92. How many rolls of paper are required for the ceil- 
ing of a room 23 ft. long and 16 ft. wide ? 

Note. — ^A roll of wall-paper is 24 ft, long, and 1\ ft. wide. A 
double roll is 48 ft. long. Dealers will not sell a part of a roll. 

93. Find the number of strips of paper Required foi 
the walls of a room 15 ft. long, 12 ft. wide and l^ ft 
nigh, allowing for 4 windows and 1 doore 
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KoTE. — In estimating, paper-hangers divide the distance around 
Ihe room, after deducting 3 ft. for each opening, by IJ ft., the 
mdth ol a roll. 

P^. How many rolls will paper a room 42 ft. long, 30 
ft. wide, and 16 ft. high, with 10 windows and 4 doors ? 

Ans. 46 rolls. 

95. Find the cost of the paper in No. 94, at 65^ per 
double roll. Ans. $14.95. 

96. In No. 94, how much would be gained by using 
single rolls, at 25^ per roll ? Ans. $3.45. 

97. Find the cost of papering a room 22 ft. long, 18 
ft. wide, and 9 ft. high, with 5 openings and a cornice, 
at 50^ per double roll. Ans. $4.00. 

NoTE.^ — An allowance of one foot is made for a cornice. 

98. In No. 97, find the cost of a border, @ 8^ a yd. 

99. At 15^ a roll, and 5^ a yd. for border, what will it 
cost to paper the walls of a hall 85 ft. long, 62 ft. wide, 
and 13 ft. high, with a cornice and 8 double openings ? 

100. A room is 26 ft. long and 18 ft. wide ; how should 
the breadths of a carpet, one yard wide, be laid in order 
to have the least possible waste ? Ans. 26 ft. long. 

101. In No. 100, how many yd. would be required if 
the *^ breadths'' were laid 18 ft. long ? Ans. 54 yd. 

10^. A room is 35 ft. long, and 24 ft. wide ; find the 
cost of carpeting it with carpet 27 in. wide, @ 80^ a yd. 

103. Find the cost of carpeting a room 16 ft. by 15 ft., 
with carpet 27 in. wide, at $1.25 a yard. 

104" Allowing a waste of 6 in. per breadth in match- 
ing, find the cost of carpeting 4 rooms having the same 
dimensions as No. 103. 

105. In No. 103, find the value of the carpet wasted 
by laying the breadths 15 ft. long. Ans. $5". 83. 



METRIC SYSTEM. 



SOOw 1^6 Mi^^C 8yM0M is a dories of measares 
wh(^ tidits Bite derived from a fixed standard called the 

!30l. ^th^ Meter is the unil of length. It is equal to 

., the ten-tmlUonth 
^ part of the qu«d- 
4Ai<nv^;7Y»^ ^ l^iit ot the terres- 
trial meridian, or 
3^.87 in. 

Hi&s sjsl^m of 
weights and meas- 
ttes is expressed on 
the decimal scale of 
notation. H^^mg 
-estalblished' tke vmt 
of each measnre. ^e 
derive the other de- 
nominations by tak^ 
mg ^i^thilil Ailitiplte and divisions of it. 'Thus, there are fire 

PRiNCfPiA.L. UNlTSv. 

The Meter (meter), -lor memures o^ length. 
The Are (air), " " surface, 

l^he J^iere <ptair), " " volume, 

'the tlUer (\eet&i% ^ " <?Apacity. 

The €^€rm'(gmw), •" ** "wfeight. 

The higher denominations of each measure are expressed by 
t^nHihg, isttco^^diVely, ^before 1ihe tiamt; of itis twit itb f oUoiving 
Ckeek words: 

^kf^ Meio tr4h J^Tfg 




m 



KEAfUBfif or Li!:^aTn. 

Dtei Cenii JfiBf 

ni In iA» 

Hence, the formation of the tables may be Ulustrated by the fot 
lowing diagram: 

Ltttglh. Batftm. Volame, CapacUt/. WdgU 

MiUi 



MEASURES OF LENGTH. 

202, In measures of length the prin 

I unit is the Meter. It is equiv- 

I alent to 39.37 inches, or 1.0836 + 

yarda. 




10 millimeters (mm.) = 1 centimeter. . 



10 centimeters 
10 decimeters 
10 inet^rs 
10 decameters 
10 hectometers 
10 kilometers 



=: 1 decimeter.... . dro. 

= 1 meter. m. 

= 1 decameter, . . . Dm. 
= 1 hectometer.. . Hm, 
= I kUometer.. . . . Km. 
= -1 myriaw^t^r.. . Itm. 



The meter is used for measuring short dis- 
tances; as, the length of a street, the height 
of a house, etc 

For great diatancfi, as, the leng^ of a 
1, a mlroad, etc., the nnit.is tjie jkiiom^er or the fnyr^muitT: 
To show the oorrespondenoe between ths Metric S; stepi (if ^ot^ 
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lion and that of United States money, the tat)le for linear toaunib 
may be arranged as follows: 



U. 8. Monet. 
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The unit, metery corresponds to the unit, dolla/r, decimeter to 
dijies, centimeter to cents, etc. 

The number is read 56428.317 meters. To express the same num- 
ber in any other denomination, place the decimal point at the right 
of the required denomination. Thus, 564.28317 Hm. is read 
664.28317 hectomeCsrs; 564283.17 dm., 564283.17 decimeters. 

OBAZ EXEMCI8E8, 

1. How many meters in a kilometer ? In a hectome- 
ter ? In a decameter ? 

B. How many decameters in a hectometer ? In a myri- 
ametor ? 

3. What part of a meter is a decimeter ? What part 
of a decimeter is a millimeter ? 

4' How many meters in 3 hectometers ? In 5 kilo- 
meters? 



I 

i 



d. How many mm. in 4 m. ? In 6 m. ? In 12 cm. ? 

6. How many m. in 100 dm. ? In 2000 cm. ? 

7. Bead each of the following : 6.5 dm.; 45 cm.; 251 
Hm.; 12.64 Km.; 725.8 m. 

8. Bead 1283.14 m. in the different denominatioDf 
that compose it. 

WniTTBK BXBBCISBS. 

1. Write 7 Dm. 5 m. 2 dm. in one number as meters. 

Ana. 75.2 m. 
In like manner, express : 

2. 2 Km. 4 Hm. 5 Dm. 3 m. as decameters. 

Ana. 245.3 Dm. 

3. 8 Mm. 3 Km. 1 Hm. 4 dm. as meters. 

Ans. 83100.4 m. 

Note. — As in decimal notation, all vacant intervening orders aif 
6?^d with ciphers. 

^. 9 Hm. 3 dm. 8 mm. as meters. Ana. 900.308 m. 

5. 3 Km. 7 Dm. 4 cm. as myriameters. 

Ans. .307004 Mm. 

6. Reduce 9.25 Km. to meters. Ans. 9250 m. 

7. Reduce 1.2436 Hm. to decimeters. 

Ans. 1243.6 dm. 
8.^ Reduce 8956 m. to hectometers. Ans. 89.56 Hm. 

9. Reduce 103.94 dm. to kilometers. 

Ans. .010394 Km. 

10. Reduce 342.75 Hm. to myriameters. 

Ans. 3.4275 Mm. 

11. In .208006 myriameters how many kilometers ? 

12. How many decimeters in 73.1804 hectometers ? 

13. In 89. 725 myriameters how many kilometers ? 
IM.. Reduce 4 Hm. 3 Dm. 2 cm. to myriameters. 
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kiSASUEES OP SUBFAOB. 

2P3* In measures of surface the principal nnit id the 
Sq'unre Meter • It is divided into 100 square decime- 
ters^ and is equal 



i 



\8Q.<f/n. 



10 em. 




tol.l96sq. yd., oi- 
10.764 sq. ft. 

The accompanying 
Alagrtim represents 
one fourth of a square 
decimeter. One hun- 
dred such decimeters 
equal 1 square meter. 

As indicated by the 
Hues of 'division, a 
square decimeter con- 
tains 100 square centi-' 
meters, and each of 
the latter is equal ta 
100 sq. millimeters. 



10 cd*. X 10 cm. = lOO sq. cm. = 1 sq. dflr. 
10 dm. X l6 dm. = 100 sq. dm. = 1 sq. m. 



idC sq. milKmeters (sq. 
too sq. centimeters 
100 sq. decime^ycrs 
100 sq. meters 
100 sq. decameters 
100 sq. hectometers 



100 centares (c'a.) 
100 ares 



TABLE. 

mm.) = 1 sq. centimeter. . sq. cm. 
= 1 sq. decimeter. .. sq. dm. 

— \sq, meter. sq. ih. 

= 1 sq. deciimeter... sq. Dih. 
= 1 sq. hectometer., sq. Hm, 
= 1 sq. kilometer. . . sq. Km. 

LAND MEASURE. 

1 are ^ 

1 hectare "Ha 



For. surfaces of grqut extent, as the area of a country oi' 
the unit is the square kilometer. 



In iMmwAng land, the jq^iffw m$t^ i» ^sftUpd Hbfi P§nt¥^{ th% 
sqnare decai»tt£ar, 9^ s»^; Sfi^ th^ square Ji^ectoweter, a bfictare. 

Ti^ standi^ mujt in land measure is the are. For convenience, 
it is derived immediatelj from the decameter, instead of from the 
meter. It contains 100 sq. meters, or fieariy l^S «qiiaBB fac^^ 

1. How mmxy ^(j. wiej;ers in ^ sq. decameter? In a 
aq. hectometer J* lii .a sq. Jiilometer ? 

J^. WJhjat part of a sq. centimeter is a sq. millimeter f 
What part of a sq. m^^i^ 13 :& «q. 4ecijneter 7 

<? Joiiir]OAa}r,eent(»re9iniiJxect8a^? A^^iti^ hectare? 

.^: What part 9f a heqb^^ JB .a& -are ? Wii^ |Uiirt vOf aa 
Are is a ^)en/tar-e ? 

1. Write 40 sq. Dm. Sfsq. «i. aa^q. jmesteiEa. 

'Soiit7TiOK. — ^As'Oach denoqunfiiMQn in square meagre occi^ies. 
two places, we ^mucft fill jshiB .yaoAi^t ttea^ place lOf sq. n^etc^n^y a 
cipher, fience, 40 sq. Dm. fmd.JBiSq. ra. equ^ 4^06 sq.^. 

£.. Write 10 sq. Hm. 7 a^. iDon. 10 sq. jm. 3 sq. dm. as 
square juetexs. J^S' 100715. P3.sq.^m 

.S. Write ,7 ?eq. Dm. 9 sq. m. 14 sq. dm. 5 sq. cm. as 
sqnare oenrtimeters. Am* ^70d;i4Q$,^g.,c|Q. 

^. Wi'ite 5 (Ha. '3;a. 4 ca. as ases. A^m. ,$03.4Qi^fa. 

5. Express '540. 32 a. as ^hectares. Ans. '15^4032 dSa. 

Note. — When the are is'the^unit, move the point only as many 
places as indicated, but >wb^n ;j^he -sqtmre rfn^r is .the wt, iflf^pve it 
twice ias>miuiy. 

6. How many sq. meters in 8. 23 ^hectares^P 

Arts. 82300 sq.m. 

7. £oJ9f imoiiy^sq. dm. in.72.Q5.£q. JQm-.? 

Ans. 720gQp 4!a. dm. 
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8. How many aree in 49630 ca. ? An3. 496.30 s. 

9. Change 6.1824 aq. kilometers to hectares. 

Am. 618.24 Ha. 
10. Eedace 7585,40 hectares to centares. 



MEASURES OF VOLUME. 
204. In measures of volume the primary unit is tht 
Cubic Meter. It is equal to 1.30799 en. yd. 

Let ABCD-ff rep- 
resent a caiac meter. 
Suppose it to be di- 
vided into ten equai 
parts of the same di- 
he solid 






ABGD. Efich of these 
parts is one meter 
square, and one deci- 
meter thick, and eon- 
taios one tenth of a 
cubic meter. 

Secondly, each part 
may be subdivided 
into ten smaller solids, 
each ot which being a 



decimeter square, and a meter long, will be .01 ot a cubic meter. 

Lastly, each of the smaller solids may also be divided 
cubic decimeters, such as ab, each being .001 of the cubic m 



10 



1000 CI 
1000 CI 
1000 01 



10 decisteres (ds.) = 1 atere (s.) = 85.8166 en. tt. 

10 sterae *= 1 decasteie (Ds.) = 3.760 cords. 
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tn cv}- ^ *. measure the higher units are not used. The cubic deci- 
meter ap'> cubic centimeter serve chieflj as a basis for the measures 
of capaciry and weight. When used to measure wood or stone, the 
cubic met^r is called a stere (stmr). 

As 10(K) units of a lower denomination, in this measure, make one 
unit of the next higher denomination, each denomination must have 
chree places. Thus, 10 cu. m. 6 cu. dm. 47 cu. cm., written as cubic 
meters, is 10.006047 cu. m., and may be read 10 en. m. and 6047 
c'\. cm. 

WBXTTBIf X!XBItCI8B8. 

1. Express 39 cu. m. 70 cu. dm. 2 cu. cm. as cu. meters, 

Ans. 39.070002 cu. m. 

2. Reduce 15 cu. m. 12 cu. cm. to cu. m. 

Ans. 15.000012 cu. m. 

3. How many cu. dm. in 56 cu. m. 25 cu. dm. ? 

Ans. 56025 cu. dm. 
^. How many steres in 17 Ds. 9 s. 4 ds. ? 

Ans. 179.4 steres. 

Note. — In wood measure, each denomination occupies only one 
Uiice* 

5 Express 235 Ds. 3 s. 5 ds. as decisteres. 

Ans. 23535 ds. 

6. Reduce 7186 decisteres to decasteres. 

Ans. 71 Ds. 8 s. 6 ds. 

7. Reduce 90357054 cu. cm. to cu. m. 

Ans. 90.357054 cu. nu 

8. Express 710.3486 cu. dm. as cu. meters. 

Ans. .7103486 cu. m. 

9. How many cu. dm. in 12 steres ? In 6 cu. m.P 
to. How many decasteres in 678 steres ? 

tl. In 45.178527 cu. m. how many cu. cm.? 
ti. Reduce 11767.5 decisteres to decasteres. 

Ans. in.WbXh. 
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teEAS^BES OP CAPACITY. 

205. The >iiiit of capacity is the Idter. It is eqa«i 
in volume id cu. decimeter, equal to 1.05671 qt. Liquid, 
&r .90^^ <ii, Drj measure. 
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•The liter is equal to fhe capacity of a box, or cubical vessel, that 
is one tenth of a meter, or a decimeter, in length, l>readth, «nd 
depth. The capacity t)f such a vessel may be divided into 1000 cubic 
centimeters,' each of w^hidh, m measisies of capacity, is caUed a milli' 
liter. 



10 milliliters 
10 cc^ntiliters 
10 deciliters 
10 liters 
10 decaliters 

10 hectoliters 

10 kiloliters 



TABLH. 

1 centiliter.... cl. 
1 deciliter... .« ^ 
llUer 1. 

1 decaliter.. . . Dl. 
1 hectoliter. . . Hi. 

1 kiloliter.... KL 

1 myriallter. . Ml. 



Diy M. 

.61 cu. in. 

f6.10 " 

.908 qt. 

9.081 qt. 

2.837 bu. 
S 28.37 bu. ) ,, 

il;808cu.yd.»f^'^^^ 

283.72 bu. 2641.75 " 



Liq. K. 

.388 fl. oz. 
.846 :gi. 
1.0567 qt 
2.64175^aL 
26.4175 " 



The liter is used in measuring liquids ; but for measuring large 
quantities of grain, fruit, and liquids in casks, the hectoliter is era- 
ployed. The latter is equal to 26J gallons, or 2f bushels. 



1. How many liters in a hectoliter? How many deca- 
liters in a kiloliter ? In a hectoliter ? 

2. How many centiliters in a liter f How many milli 
liters in a lit^r ? 
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3, What part of a liter is a deciliter ? What part of a 
hectoliter is a liter ? 

4- How many liters in 4^ Dl. ? How many kiloliteri 
in 2000 1. ? 

6, What part of a hectoliter is a dl.? What part of • 
myrialiter h a Kl. ? 

L Express 9 HI. 7 Dl. 4 1. 8 dl. as liters. 

S. Express 15 Kl. 3 Dl. 6 dl. as hectoliters. 

3. How many milliliters in 25.8 deciliters ? 

^. Change 718.12 1. to centilitera. Ans. 71812 oL 

5. Eeduce 50637 1. to kiloliters. Ans. 50.637 Kl. 

6. Write 123.4 dl. as hectoliters. Ans. .1234 HI. 

7. In 16 Dl. 7 dl. how many centiliters ? 

Ans. 16070 cl. 



MEAStJRES OF WEIGfit. 

206. The unit of weight is the Oram. It is the 

weight of a cubic centimeter of distilled water at its 
tnaximuin density, 39.2° F., or 4° G.; and is equal to 

.03527 02. avoir., 
or 15.432 Troy gr. 

A vessel having 
the capacity of a cu- 
bic decimeter, tfnd 
filled with pure wieiter 
at itt; greatest den- 
sity, vfeighsohe thou- 
sand grams, and k 
called a kilogram. A- gram, therefore, is equal to the weight df the 
vater contained in a small yeiSsel haying the bapacity of a exibia 
eentimeter. 
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MBtRIC STStfitt. 



10 milligrams = 

10 centigrams = 

10 decigrams = 

10 grams = 

10 decagrams = 

10 hectograms = 

10 kilograms = 

100 kilos = 

10 quintals = 



TABLE. 

centigram eg. .1643 gr. Tr, 

decigram dg. 1.543+ " 

j 15.483 -r " 

^^^^ ^- 1 .03527+ oz. ay. 

decagram Dg. .3527 + 

hectogram Hg. 3.5274 + 

{ kilogram, ) < 2.6792 

/ or kilo.... ) ^* (2.2046 

myriagram Mg. 22.046 

quintal Q. 220.46 + 

tan T. 2204.62+ « 



(( 



(( 



lb. Tr 
lb. av 



(( 



(( 



The kilogram is used for weighing groceries and common arti- 
cles; the gram for weighing letters, gold, and medicines. For arti- 
cles of great weight, as coal and hay, the metric ton is the standard. 

The kilogram, or kilo, weighs about 2i pounds, and the metric 
ion about 1-^ common tons. 

Note.— The U. S. nickel five-cent piece is 2 centimeters in diam- 
eter, and weighs 5 grams. The lawful weight of a letter for a «in' 
gle postage of 2^, is 15 grams, or the weight of three nickels. 



obatj exercises. 



1, How many grams in a decagram ? In a hectogram ? 
In a kilogram ? 

2. How many decigrams in 40 centigrams ? How 
many grams in 1000 milligrams ? 

3. What part of a decagram is a decigram ? What 
part of a kilogram is a decagram ? 

4, How many metric tons in 3000 kilograms ? How 
many hectograms in 400 grams ? 

5. How many grams in 75 decagrams ? How many 
kilograms in 5 metric tons ? 

6, How many kilos in 4 quintals ? How many tons 
in 40 quintals P 
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X* Express 16 Kg. 7 Dg. 8 g. as grams. 

S. Write 45 Dg. 2 g. 9 dg. as grams. Ans. 452.9 g. 

3. In 82.13 g., how many decigrams ? 

4» How many milligrams in 15 g. 4 dg. ? 

5. Change 837.52 eg. to grams. An8.S.S762 g. 

6. Eeduce 703.49 g. to hectograms. 

7. How many metric tons in 9860.50 kilograms ? 

Ans. 9.8605 T. 



^VRITTEN REVIE^A/^. 

1. Find the sum of 71 m. 2.5 Hm. and 6 dm. 

Ans. 321.6 m. 

NoTL. — ^The ordinary operations in metric measures, are per 
formed according to the principles of decimals. 

^. What is the difference between 127 Km. 3 Dm., i<.nd 
^74 Hm. 4 dm.? Ans. 99629.6 m. 

3. Find the cost of 16.25 m. of cloth, at 12.50 per 
meter.- Ans. 140.62^. 

4' How much did I receive for 63.75 Dl. of milk, afc 
6^a liter? Ans. 138.25. 

5. A man bought 36.42 hectares of land, at 11.25 pet 
are. What was the cost of the land ? Ans. 14552.50. 

6. What is the value of a cubical bin of grain whose 
edge is 3 meters, at 11.25 per hectoliter ? 

7. A grocer bought 542 Kg. of raisins, at 20^ a kilo, 
and sold them at 25^ a pound. How much did he gain ? 

S. A room is 120 dm. long, and 75 dm. wide. How 
much will it cost to plaster the ceiling, at 22^^ per square 
meter? Ans. |20«25. 



IMI wii;TT|}3r 9?T??F. 

9. At 60^ a bu., what will 80 hectoliters of com cotki 

Am. ttSe.lTB. 

10. If I buy 130 yd. jof carpet, at 85^ ^ pieter^ ^d fiell 
it ajb the game price per yard, how much will I g^ia ? 

Am. 19.46. ' 

11. What will 1)6 the gain on 200 sj^erB^ of wopd, 
bought at 60$^ « store, a^ sold 9't 12.50 a cord ? 

Ans. 117.95. 
i^. How many cubic m^ers in a ^lopt pf pi^rbl© 11 
ft. long, 5.351 ft, wide, and 3 ft. thick ? 

Ans. 5 cu. m. 
13. What must be the height of a pile of wood whiclr 
is 8.5 m. long, 6^.3 m. wide, and contains 289.17 steres ? 

Ans. 5.4 m. 
14* How many 5^ pieces can be znade s>i a b^ of 
metal weighing 86 hectograms ? Ans. 1720 pieces. 

16. yfhai, will be the profit on 2150 lite^-s ,(^m places, 
bought at 4^^ per liter, and sold at 28^ a gallon ,P 

16. M.QW Jwny mile? will ^ engii\e run in 8 hpui^s, at 
th^ f»te.of :^.,$ J5^m. an hour ? Ans. 141.68 mijep. 

17. EV«9a ^ fearrel, cont^ning 76 Kg. of engar, jurere 
taken tliusiee p^cels of 42.50 Hg. each, and four parcels 
of 97.50 Pg. ea<5h. flLpw much s^jg^ was left in the 
barrel ? Ans. 24:. 25 Pg. 

18. How many jets can be fed by a gasometer holding 
36000 cu. on., if each jet ;buni 150 1. in ^n hour, and if 
used for ^ hwrp ^e very , evening? Av^- '^POPQ jets. 

19. Find the cqsi. of papering ja room 13 m. square, 
and ?.d flj. high^ .vith papeir ^20,cm. wide, and 6.25 ip. in 
ftcgjl, at 80^ .a roll .? 4^5.183.20. 

go. A lady ^oug^it 66.1628 yd. of silk in Ney York. 
What -wputd .flhe h^ve .paid f qr it in Paris, at 15 J per 
m-irfiorf Ans. •317.63. 
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